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THE NEW AUGMENTED WATER SUPPLY AND 
RESERVOIRS FOR LONDON, 

By the Lonpon CORRESPONDENT, SCIENTIFIC AMERICAN. 

During the past few years one of the most complex 
problems that has confronted the various water com- 
panies of London is the provision of an adequate supply 
of water to meet the demands of a rapidly increasing 
population—the present daily consumption approxi- 
mates on the average 212,000,000 gallons—and also the 
storing of a sufficiency of water to meet any contin- 
gencies that may arise from time to time from various 
causes, 

The 


years of 


and 1891 having been 
and the flow of the 


years 1884, 1887, 1890 
considerable drought, 
Thames, which on the average is 1,350,000,000 gallons 
per day, during some of the drier summer months 
having fallen to as low as 333,000,000 gallons per day, 


it was suggested by the London County Council: and 
others that a new supply should be obtained from 
Wales or elsewhere To consider this and other ques- 
tions a Royal Commission was appointed, and after 
hearing much evidence it was decided that the Thames 
is capable of supplying the metropolis for many years 
to come, provided that the surplus winter flow be 


stored to supplement the diminished summer supply. 


The Royal Commission also supported the movement 
for the construction of immense reservoirs near 
Staines, about 18 miles west of London, in the Thames 
Valley 


built at a cost of $6,250,000, are 
the largest of their character in the world, and are 
rapidly approaching completion One reservoir was 
filled for the first time on June 26 last. The contract 
has been undertaken by Sir John Aird & Co., Ltd., the 
well-known contractors who are carrying out the Nile 
irrigation works, under the supervision of Messrs. 
Hunter & Middleton, civil engineers, of Victoria Street, 
Westminster, London, through whose courtesy we are 
permitted to publish the following description of the 
undertaking 
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These water works 


drawn from the River Thames near 
known as Bell Weir, by an intake 
entitled to draw from the river 
water per day, so long as there 
are 400,000,000 gallons of water passing the gage which 
has already been erected at Peniton Hook, three miles 
lower down the river. Should there be only 300,000,000 
gallons or than that quantity registered on the 
gage, the companies are not entitled to draw any water 
from the river 

At the point of the intake four 
house and cottage have been constructed 
from the river is admitted through screens. The outer 
screens consist of iron placed vertically, and 
these and the gates there are five copper 
strainers, of about seven wires to the inch, to prevent 
floating matter, leaves, and other objects suspended in 
the water from passing into the reservoirs. The 
screens at the intake have to be removed and cleaned 
twice a day, since the accumulation of flotsam and 
jetsam is considerable All operations in connection 
with the sluice gates are carried out by means of 
hydraulic machinery 

After the water passes through the sluices from the 


companies are 
100.000.000 gallons of 


less 
sluices, a sluice 
The water 


bars of 
between 


river it enters an aqueduct, and has to be conveyed 
for 1% miles to the pumping stations The first 
length of this conduit is covered for 1,050 feet. The 


top width of the waterway is about 15 feet, and it car- 
ries a depth of 6 feet 4 inches of water. Only a very 
slight gradient is provided, to enable the water to 
gravitate to tl prerping station—1-100 of a foot in 
the chain, or 0.8 foot per mile. This gradient is suffi 
cient to permit the passage of 150,000,000 gallons of 


water per day, or 
required 

The engineers 
short distance 
voirs Three 
everal public 
obstacle was 


»0 per cent more than is at present 


obstacles in the 
from the reser 
railroads and 
The first 
intake, when 
was success 


encountered several 
eparating the intake 
tributary rivers, two 
highways had to be crossed 
1.050 feet from the 
had to be crossed This 
fully hed by the layine of two immens 
siphons side by across the bed of the brook 
Two other rivers, the Wyrardisbury and the Colne, 
had to be crossed in this manner. The longest siphons 
are under the Wyrardisbury River and are 110 feet 
from end to end, while there are other siphons 90 feet 
in length under the River Colne 
The sides and bottom of the 


met 
the Colnebrook 
accompli tee! 


side, 


aqueduct are built. of 


Portland cement concrete, with expansion joints pro- 
vided at intervals of 30 feet made of brick laid in 
asphalt This precaution is necessary, since the ex- 
pansion and contraction of concrete is considerable, 


and the aqueduct would otherwise be ruptured trans 
versely at irregular intervals in its total length. This 
fact is testified by the play that is exercised upon 
the joints 

To cross the two railroads that interrupt the 
aqueduct a double tunnel was bored beneath the rail- 
road embankments Each tunnel measures 8 feet 3 
inches in width by 7 feet 10 inches in height 

The pumping machinery of the pumping station for 
lifting the water from the aqueduct into the reser- 
voirs, 1% miles from the intake, comprises five horizon 
tal triple-expansion, surface-condensing, direct-acting, 
Worthington pumping engines, arranged side by side 
as shown in the photograph Each engine is capable 
of working independently, and has a lifting capacity 
of 16,500,000 gallons of water every 24 hours The 
heicht of the lift varies from 4 feet to 43 feet, accord- 
ing to the river level and the height of the water in 
the reservoirs, special provision on the steam end 
having been made to meet this great range of work 
One pumping engine, however, is held in reserve, so 
that only four are working simultaneously, making an 
aggregate throw of 66,000,000 gallons of water per 
day 

The water flows through a sluice from the aqueduct 
into five huge wells, each measuring 10 feet long, by 
10 feet wide, and 20 feet deep, placed outside the sta- 
tion, one well for each pumping engine. The water 
is drawn through 60 inlet valves into the air chamber 
of the pump and forced through another 60 valves into 
the steel mains leading to the reservoirs. Each pump- 
ing engine is double acting, so that a steady flow of 
water is assured; and is also tandem in arrangement. 
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The most noticeable feature of this pumping plant is the 
enormous size of the pumps, as compared with the 
steam ends, which are of special design for the condi- 
tions under which they have to work. Considering the 
enormous volume of water delivered into the reservoirs 
every 24 hours, the size of the pumping station is com- 
paratively small, and the Worthington pump, owing to 
its great economy of space, efficiency, and freedom 
from breakdown, is almost entirely employed in con- 
nection with English waterworks. 

The water is delivered into the reservoir through 
two riveted steel mains, each of which is 6 feet 4 inches 
in diameter. There are really two reservoirs placed in 
juxtaposition and separated by an embankment. Under 
these circumstances, the delivery mains are con- 
structed so that they will discharge the water into 
either reservoir together or separately. 

The mains are carried into the reservoir at a depth 
of about 50 feet below the surface of the ground by 
two brick and concrete tunnels, lined with blue brick, 
which terminate inside each reservoir in an upstand 
tower—a massive construction of Portland cement 
concrete faced with blue bricks. This form of deliver- 
ing the water into the reservoir is adopted to prevent 
any possibility of leakage. The reduction of the leakage 
to a minimum, or its total prevention, is a characteristic 
feature of English waterworks construction, since not 
only does leakage mean a useless waste of water, but 
it invariably tends to weaken the dams and embank- 
ments of the reservoir. The steel mains terminate in 
the upstand towers—one to each reservoir—and the 
water is discharged from the delivery pipes near the 
ground level. 

As already mentioned, there are in reality two reser- 
voirs side by side, with an aggregate capacity of 
3,335,000,000 gallons of water. They measure about 
1% miles in length by five-eighths of a mile wide at the 
northern end, and nearly a mile wide at the southern 
end and covering a total area of approximately 421 
acres. 

The construction of these reservoirs is a commend- 
able engineering feat, since there was no natural de- 
pression in the ground, of which the engineers could 
ta’e advantage to build the basins, but they had to be 
excavated. The embankments on each side are com- 
posed of ballast removed from the basin and vary in 
height from 21 feet to 39 feet, the excavation just bal- 
ancing the banks to prevent the expense of material 
running to spoil. The slopes of the embankments are 
3 to 1 on the inside water surface, and 2 to 1 on the 
outer slope, with the exception of the embankment 
separating the two reservoirs, the slope on each side 
of which is 3 to 1. The banks are 14 feet in width at 
the top. In the middle of each embankment a puddle 
clay wall has been built, 6 feet thick at the top, widen- 
ing slowly to 7 feet *hick at ground leyel, and tapering 
down to 4 feet thick at its lowest level, which is on the 
London blue clay, into which it is securely toothed at a 
depth below the surface varying from 9 to 34 feet. 
This process of construction renders the reservoirs 
absolutely watertight. The inside slopes of the em- 
bankments are lined with concrete slabs 4 feet 3 
inches square by 5 inches in thickness to a vertical 
depth of 20 feet below the top of the bank or 15 feet 
below the top water level, arranged to break joints, 
and the lower portions of which are covered with bal- 
last. This system has been adopted to resist any wave 
action that may take place in such a large expanse of 
water. The average depth of water is about 30 feet 
in the first and 32 feet in the second reservoir. 

In close proximity to these two reservoirs a basin 50 
feet in diameter has been constructed, into which water 
flows by gravitation from the reservoirs and is thus 
aerated. A conduit 11 feet in width at the top extends 
from there to the main aqueduct near the pumping sta- 
tion, and thence to a smaller distributing reservoir at 
Hampton, 7 miles nearer London. The building of the 
aqueduct from the main to the auxiliary reservoir was 
comparatively easy, as it extends through practically 
open country, and only has to pass beneath main roads 
and two railroad embankments. The Hampton dis- 
tributing reservoir has a capacity of 17,000,000 gallons, 
and the water gravitates the whole distance, either 
direct from the Thames at Bell Weir, or from the 
reservoirs, which are only called into action when the 
supply of water from the Thames is deficient. 

The water is discharged from the reservoirs through 
cast-iron standpipes in the upstand tower of 5 feet in- 
ternal diameter, with 48-inch and 36-inch sluice valves, 
with bell mouth bends fitted to them, so that the water 
may be drawn off at any desired level. The sluice valves 
are controlled from a platform at the top of each of 


the water towers, and the gearing is inclosed in a 
suitable building. 
The water is distributed to three companies. The 


New River Company have their own distributing ap- 
paratus near Henworth, but the Grand Junction and 
the West Middlesex companies draw their supplies 
from the Hampton reservoir. The apparatus for the 
purpose is closely similar in each case, consisting of a 
floating gage made in the shape of a trumpet-mouthed 
valve pipe fitted with a gunmetal rim. The latter is 
so adjusted that it slides up and down with the level 
of the water, on the other part of the pipe. The 
weight of the bell-mouth is taken by balance weights 
and copper floats, while to facilitate telescopic motion 
it is supplied with ball bearings. 

When the level of the water changes, the bell 
mouth rises or falls with it, the depth of water passing 
over the lip of the bell-mouth weir being regulated by 
a screw-carrying top fitted to the center of the bell 
mouth. In this way the quantity of water drawn off by 
each company can be accurately gaged and regulated. 
The normal amount of water to be taken by each 
company is 11,660,000 gallons a day. 


SALABLE AMERICAN PRODUCTS FOR GERMANY. 


NoTWITHSTANDING the industrial depression and com- 
mercial disturbances incident to the period of reorgani- 
zation and adjustment to new conditions through which 
Germany is now passing, business in many lines, both 
domestic and foreign, is normally active and healthful. 
This is particularly true of the trade in food materiais 
and many articles of household utility. As an experi- 
enced merchant recently said: “This is a good time to 


do business in Germany, if one only knows what is 
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really needed and in demand.” For the information of 
American manufacturers and exporters who may be 
seeking, more or less earnestly, to find a market for 
their products in this country, the following hints ang 
suggestions, which have been obtained from merchants 
of standing and experience and confirmed by inquiries 
received as correspondence at this consulate, are re 
spectfully submitted. Among the articles which appear 
to be now demanded in Germany, and in which a more 
or less prosperous export trade to this country can be 
developed by exporters in the United States who wil| 
take the trouble to secure good connections and pro. 
ceed by correct methods, are the following: 

Dried, Smoked, and Salted Fish.—Salmon, halibut, 
herrings, sturgeons, eels, flounders, sprats, etc., are 
favorite articles of food in Germany, and as the native 
supply is always wholly inadequate, they are relatively 
expensive. Smoked salmon, for example, costs from 
20 to 30 cents per pound, and halibut is unknown except 
as a costly luxury. So inadequate is the supply that 
there is a large import of fresh fish of common va- 
rieties, which are dried, smoked and otherwise cured 
here, and sold at large profits. American codfish is 
recognized as superior to Scandinavian, but being 
somewhat more expensive, it is received in limited 
quantities and classed as a luxury. There are caught 
in abundance along the Atlantic and Pacific coasts of 
the United States several ordinary varieties of fish of 
which comparatively little account is made, at least as 
merchandise for export. In the opinion of competent 
dealers, this whole line of trade between the United 
States and Germany may be indefinitely increased, 
Thus far the foreign supply for Germany has 


been almost wholly in the hands of Russia, the 
Netherlands, and Scandinavia, the only imports 
from our country in 1901 being 539 tons of 


fresh fish and 859 tons of pickled fish, whereas Great 
Britain alone sent to this country 22,338 tons of fresh 
fish, and the whole fish import of Germany was not !|ess 
than 71,428 tons. [The present scarcity and high prices 
of all kinds of meat give especial emphasis to the de 
mand for fish, and the opportunity thus offered should 
not be left unimproved. The duty on cured fish is 3 
marks (71 cents) per 100 kilogrammes (220 pounds). 

Goose Fat.—Another article of prime importance is 
goose fat, which is used throughout Germany by ihe 
working classes as a substitute for butter, both at table 
and for cooking purposes. Notwithstanding the large 
production of geese in Germany, the native supply is so 
inadequate that 6,431,247 live geese were imported last 
year from Prussia, Austria, and Italy, besides large 
quantities of dressed geese and goose fat from Poland, 
Austria-Hungary, and Denmark. The proportions of 
the trade may be inferred from the fact that one promi- 
nent dealer in Berlin is now ready to take from 
America, or wherever it can be produced in good mar- 
ketable condition, 200,000 pounds per month, from 
November to February, both inclusive, of edible goose 
fat, at the current market rate. This is at present 
about 20 cents per pound in large wholesale shipments, 
the import duty being 10 marks ($2.38) per 100 kilo- 
grammes (220 pounds) or approximately 144 cents per 
pound, Proposals, giving price f. o. b. New York or c. 
i. f. Hamburg or Bremen, sent to the care of this con- 
sulate, will be forwarded to the proper address and 
receive prompt attention. 

Paper Bags for Certain Kinds of Merchandise.—In 
America, sacks or bags made of tough manila paper are 
used as packages for flour, Portland cement, and various 
other articles. Germans still pack cement in wooden 
barrels, which, in consequence of the high cost of wood 
in this country, are unduly expensive for the value of 
the material which they are to contain. Paper bags 
from America were introduced some time ago by one 
or more German cement factories, and were fully ap- 
proved, but their further use was prevented because thie 
American makers could not furnish the required sizes 
or guarantee prompt delivery. If some enterprising 
maker of manila bags in the United States will take 
up the business seriously, produce the bags in sizes to 
contain specified quantities (in kilogrammes) of 
cement, flour, coffee, etc., and then establish a whole- 
sale depot of his goods in Hamburg, it is practically 
certain that a large and permanent business could be 
built up. The duty on such goods is 12 marks ($2.85) 
per 100 kilogrammes, and double that rate if the bags 
are cloth lined. All bags destined for Germany must 
be arranged for metric weights in respect to contents. 
Such of these bags as are now used here are made prin- 
cipally by English and French firms, who send a 
traveling salesman once or twice a year to look after 
their trade. 

Insulating Materials for Electrical Appliances.— 
These, whether in the form of a vegetable fiber, oken- 
ite, or various products of caoutchouc, are in large and 
constant demand in Germany. It is stated by persons 
familiar with the trade that certain American producers 
of insulating materials, who sought entrance to the 
German market, have made the mistake of giving the 
exclusive sale of their product to one electrical manu- 
facturing company, which would import all it could 
use itself, but not make any special effort to extend 
sales among other firms or companies, which are 
naturally its competitors. It is stated that if American 
exporters in this line would open a direct wholesale 
branch in, say, Berlin or Cologne, as the Carborundum 
Company, at Niagara Falls, has so successfully done, 
they would secure thereby a large part of the German 
trade, particularly that of the numerous small electrical 
manufacturers who do not like to be dependent for any 
part of their material upon their more powerful com- 
petitors, and to resort to cheap, inferior insulating 
materials of European origin. 

Fire Extinguishers.—Extinguishers, which are so 
universally employed in the United States and Great 
Britain, have, for some reason, been to a much more 
limited extent adopted and put into use in Germany. 
As nearly as can be ascertained, only one extinguisher 
of any importance is made in this country, and that 
is said to be of inferior efficiency and at the same time 
more costly than the best extinguishers made in the 
United States. The German Postmaster-General has, 
however, lately given an order for 10,000 such extin- 
guishers, to be used in buildings belonging to that de- 
partment. This will certainly give a new and definite 
impetus to the appreciation and use of fire extin- 
guishers in this country, and it is more than probable 
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hat other departments of the government may 
jow the lead thus taken by the Postmaster-Gen 
These facts are cited to show that this is a 
yorable time for American makers of fire-extinguish- 
rs to introduce and push their goods in this country. 
nue care should be taken, of course, to protect by 
stent any special features which are of value; but 
he special advantages of the American manufacturers 
yill be their long experience, the high and fully estab- 
shed efficiency of their appliances, and the cheapness 
sith which they can be manufactured and put on the 
parket. Fire extinguishers which operate by ejecting 
fluid are free of duty; those of other construction are 
abject to a small duty, not enough to be taken into 
grious account. 

Paper for Newspaper Printing—If there is any 
urplus newspaper stock in the United States, there is 
sm open and ready field for it in Germany, where the 
onsumption is steadily increasing and the native sup- 
ply always rather below local requirements. The duty 
m imported print paper is $2.38 per 100 kilogrammes, 
and in order to build up a successful trade in this coun- 
iy, © Wholesale depot should be established at Hamburg 
or Berlin—preferably the former—where a permanent 
sock should be kept for the supply of newspaper pub- 
jishers, many of whom, particularly in the smaller 
cities, would be glad to make contracts for a regular 
supply. Such a depot should have a clever, active 
trav-ling salesman to make a tour of the Empire once 
or twice a year and work up the trade. It is not 
probable that much can be done with American print 
paper through native firms now in the trade, most of 
whom are interested in European sources of supply, 
and would consider proposals from America, if at all, 
only to meet some temporary contingency. 

Wood Alcohol and Crude Acetate of Lime.—It is 
stated that by reason of the failure of the notorious Tre- 
bert rocknung Gesellschaft last year, and the consequent 
disturbance in that branch of manufacture, there is 
now a scarcity of wood alcohol and crude acetate, the 
vehicle for 


latter of which is used as a convenient 
acetic acid. Both the materials named are largely con- 
sumed by the chemical industries of Germany, and, 


according to the information received at this office, the 
deniand is at present unusually active. 

Animal Hair.—There is in Germany a large mana- 
facture of brushes, felt, upholstery, and toys, which 
consumes vast quantities of bristles and the hair of 
various wild animals, such as hares, antelopes, deer, etc 
A <pecialty of great importance in this line is the hair 
used for making wigs, beards, etc., for dolls and mech- 
anical toys, the supply of which now comes mainly 
from Australasia. There is no duty on these materials, 
an if there is any available supply of them in the 
United States, at prices which can compete with those 
which prevail here, there ought to be in Germany a 
ready and permanent market. The subject might profit- 
ably be investigated on the spot by an expert familiar 
with qualities, values, and conditions of supply. 

\xes and Shovels.—There is in Germany a large and 
long-established trade in American axes, spades, 
shovels, mining picks, etc., the superior lightness and 
efficiency of which are fully understood. But this 
trade is all in the hands of two large importing firms, 
who, it is said, maintain an unduly exacting monopoly 
and charge extravagant prices. In these lines, it is 
probable that an American drummer could pick up a 
good many more or less important orders from dealers 
who have an established trade and would gladly cut 
loose from their present dependent position and open 
direct connections for future supplies with independent 
American manufacturers. The information on which 
this suggestion is based comes directly from persons 
concerned in and familiar with the whole economy of 
the trade, and is believed to be entirely trustworthy. 

Oysters.—It is frequently remarked by the large num- 
ber of Americans who visit Berlin each year, that the 
oysters supplied here by hotels and restaurants are 
emall, inferior in flavor, and exorbitantly dear. The 
question is constantly heard, why, with the regular 
fast steamship service between New York and the two 
leading German ports, no adequate, systematic effort 
has been made to supply the large German cities with 
the superior oysters which are so abundant and rela- 
tively cheap in the United States. Without attempting 
to answer this question or to explain the reasons for 
existing conditions, the following statement of the more 
obvious facts pertaining to the oyster trade of Berlin 
is submitted for the information of those who may 
be interested in the subject. Oysters are regarded in 
Berlin as a luxury of the highest class, They are rarely 
cooked, but are eaten raw in the half shell, as the first 
course of a formal luncheon or dinner. When served 
in restaurants, they cost from 50 to 75 cents per dozen. 
Almost the entire supply is imported from Holland and 
Great Britain. English “natives” which, like those 
from Ostend, have the coppery flavor peculiar to most 
oysters of European origin, cost at wholesale in Ger- 
many 140 marks or $33.30 per 1,000—that is, 31-3 
cents apiece, including import duty, which is 50 marks 
($11.90) per 100 kilogrammes (220 pounds). It is said 
that oysters of good quality are sold at wholesale in 
the shell at New York and other American ports for 
about 1 cent each. The commercial problem is, there- 
fore, whether the 21-3 cents difference between the 
wholesale value of an oyster at New York and in Berlin 
is not enough to cover the cost of packing, freight, and 
duty and leave a reasonable margin of profit. The sub- 
ject would seem to be at least worthy of careful examina- 
tion. It should be understood, however, that Europeans 
who have never been in America often prefer—or think 
they do—the coppery bivalves of European waters, and 
that the many delicious forms of cooked oysters, so 
highly esteemed in the United States, are practically un- 
known here and would have to be introduced. The 
experiment, if feasible at all, would be safest if made 
with the grades of shell oysters best adapted to being 
served and eaten raw. 

Machine Tools and Machinery.—It is well known 
that Germany is now passing through a period of in- 
dustrial depression, and has to a great extent restricted 
the erection of new manufacturing establishments 
which during the period from 1898 to 1900, made such 
large demands on the purveyors of American machinerv 
and tools. It is also true that those imported lathes, 


planers, milling, and other machines have been used to 
reproduce themselves and to make many kinds of 
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machinery and tools so excellent in quality and cheap 
in cost, that Germany has become a self-supplying ex- 
porter of many such appliances which were formerly 
imported from the United States. But while all this 
is true, there is still a demand in this country for many 
special forms of machinery amd other manufactures of 
iron, which is only apparent to those directly con- 
cerned in that class of trade. From a leading house of 
this class, whose specialty is the newer forms of Amer- 
ican machinery, the following résumé of the more 
obvious recent demands has been obtained: 

In Berlin and its vicinity, there is a call for the most 
improved machinery for making bolts, screws, rivets, 
and all that is included under the general category of 
boiler fittings. One firm will take six sets of such ma- 
chinery, which must be of the latest and most improved 
construction. Steam pumps of a capacity to lift about 
15,000 gallons per hour, with minimum outlay of power, 
would also be found salable in this country. 

Machines for pressing oil from linseed, rape, sesame, 
palm, and other oleaginous seeds and nuts, are under- 
stood here to be made of high efficiency and relatively 
cheap in the United States. So far as is known, the 
American machinery of this class has not been intro- 
duced here, and there would seem to be a promising 
field for it. 

German rolling-mill managers now use phosphor 
bronze, Babbitt metal, and brass for the bearings, as 
journal boxes of rolls, which, as is well known, are 
subject to heavy frictional strain when large masses 
of metal pass between the rolls. It appears that none 
of the alloys now used for roll bearings are satisfac- 
tory, and as a German iron master said recently, “If 
your people have anything new and better than what 
we are using, they could sell a shipload of it in Ger- 
many.” 

There are also inquiries for American tool steel, 
the superior quality of which has been revealed by the 
vast number of American machine tools and imple- 
ments now in use here. But there seems to be a diffi- 
culty in obtaining a supply, or even quotations, from 
the makers of such steel in the United States. It is 
also well known that certain grades of American steel 
specially adapted for the construction of dynamos and 
other forms of electrical machinery are superior to 
anything produced and used for the same purpose here. 
As long as there was a large export of American elec- 
trical machinery to Germany, there would be, of course, 
no object in offering such materials, but now that this 
country has become self-supplying in that line, it may 
be worth while to cultivate and cater to the very tan- 
gible demand here for the specially prepared metals 
which are adapted to such manufacture. 

Certain American firms, like the National Cash Regis- 
ter and Columbia Phonograph companies, which are 
represented here by large and finely appointed branch 
houses, have attracied great attention by the origin- 
ality, ingenuity, and attractiveness of certain advertis- 
ing devices which have been used in their show 
windows to draw the attention of the passing throng. 
In general, it may be stated that all such novelties 
adapted to advertising purposes, which are original 
and attractive, are in demand and will be found salable 
in this country. The same is true of many novelties 
for kitchen and household use, such as paring machines, 
carpet sweepers, wringers, ice-cream freezers, naphtha 
stoves, etc. 

Among the correspondence received here through the 
American Machinery Company, of No. 74 Linden 
Strasse, Berlin, is a letter from a large and important 
firm in Warsaw, which has branch houses in Moscow, 
St. Petersburg, Odessa, and other trade centers, and 
does an extensive business throughout European Rus- 
sia. The letter specifies in order the classes of ma- 
chinery and various special kinds of apparatus which 
are now demanded by their Russian trade, for a supply 
of which they would gladly receive proposals from 
American manufacturers and exporters, viz., pumping 
and hoisting machinery, engines, boring and drilling 
machines for mines and blast furnaces, stationary and 
portable steam engines for factory and agricultural pur- 
poses, locomobiles and thrashing machines, gas motors, 
power pumps, equipment for grain elevators, slaughter- 
houses, and steam laundries, complete apparatus for 
creameries and the manufacture of butter and cheese, 
steam heating and ventilating appliances, locomotives 
for small auxiliary railways, and wagons with auto- 
matic discharging devices for loads of grain, seeds, and 
other finely divided materials. Catalogues, circulars, 
or proposals concerning any of the above classes of 
merchandise will, if received here, be forwarded to 
where they will receive due attention. 

Shoes.—Finally, there is the American shoe, which, 
having been fully introduced and properly handled, con- 
tinues to gain ground in popular appreciation and 
steadily increasing sale. It has been stated in these 
reports * that at the beginning of April, 1901, there was 
opened at the junction of the principal retail streets 
of Berlin a large, handsome American shoe store, fvr- 
nished and equipped throughout on the most approved 

American plan. Experienced salesmen, competent 


in German and English—even a _ colored _ boot- 
black from lower Broadway—were brought over 
to practise and teach American methods of 
conducting a_ retail shoe businéss. Two well- 


known brands of American-made shoes—one for 
women, the other for men—have been sold in all 
sizes, qualities, and styles, at a uniform price of 18 
marks ($4.28) per pair. Although costly as regards rent 
and general running expenses, the store has been from 
the day of its opening so profitable that the same firm 
opened last spring a precisely similar establishment at 
Frankfort, and on October 15, this year, a third one 
at Hamburg, both of which latter have been, like the 
first, immediately successful. This pioneer firm, having 
the whole German field to choose from, naturally 
selected three of the most promising cities, but there 
remain Cologne, Leipzig, Stuttgart, Strasburg, Munich, 
Dresden, and Breslau, all large progressive cities, 
where, from all that can be inferred, the same enter- 
prise, if properly managed, might be successfully 
repeated. American shoes are also more or less gen- 
erally sold by the more prominent and enterprising 
German retailers; but, as has been often explained, the 





*See Advance Sheets No. 1372, June 20, 1902; Consular Reports, No. 
263 (August, 1902), 
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only way to insure entire and certain success is to keep 
the business, from factory to final distribution, as 
nearly as practicable, in American hands. 

It need hardly be repeated that in all the foregoing 
suggestions, whether relating to dried fish, fire ex- 
tinguishers, goose fat, or machinery, the point should 
always be kept in mind to make everything as plain 
and easy as possible for the buyer. Americans seem 
generally unable to realize that a nation which aspires 
to do a large export trade must, as a rule, deliver its 
goods in the country where they are to be sold and 
consumed. Not only this, but they must be offered in 
language, weights, measures, and values which the 
merchants and people of the purchasing country can 
understand. The theory that catalogues and price 
lists in American weights, measurements, currency, 
and terms of payment will draw orders, provided the 
claim of superior quality is made strong enough, has 
been fatally exploded by experience. The Americans 
who have won conspicuous success in the German 
market have been those who have come here, studied 
the requirements of the trade, and then either set up 
their own depots and system of distribution, or formed 
close working relations with German houses of high 
standing and established connections throughout the 
Empire. 

Either this, or recourse must be had to the travel- 
ing salesman with his sample bag and persuasive ad- 
dress. For effective service, he should be fluent in 
German, with a knowledge of local trade conditions, 
and an American training and experience in the art of 
describing, explaining and selling the particular thing 
that he has to offer. He should be able to tell how 
large and heavy each article is in metric units, and 
what it will cost free on board at Hamburg or Bremen. 
yermany is traversed twice a year by salesmen from 
French, English, and Belgian exporting firms who can 
tell all these things, and if Americans are to success- 
fully compete with them, they must be not less com 
petent and enterprising, and must spare no effort to 
meet these competitors on equal terms.—Frank H 
Mason, Consul-General at Berlin. 

A MEDIAEVAL TREATISE ON SURVEYING. 

Pror. Hammer, of Stuttgart, who has from time to 
time published interesting contributions to the history 
of geodesy and of surveying instruments, has given in 
a recent number of the Zeitschrift fiir Vermessungs 


wesen a detailed account of Reinhold’s treatise on sur 
veying and mine surveying, a little-known work that 
enjoyed great popularity in Germany in the Middle 
Ages. In the bibliography appended to Brough’'s 
“Mine Surveying” (ninth edition, 1902, p. 360), Rein- 


hold’s book appears as the earliest independent treat 
ise on the subject. In a view of the far-reaching influ 
ence exercised by the work, a brief analysis of the con 
tents may not be without interest. 

The title of the book is “Griindlicher und warer Be- 
richt vom Feldmessen.”” It was published at Saalfeld 
in 1574 by his son, Erasmus Reinhold. Reinhold sen- 
ior was born at Saalfeld in 1511 and died there of the 
plague in 1553. From 1536 until his death he was 
professor at Wittenberg The main contents of the 
book would appear, therefore, to have been written in 
the middle of the sixteenth century. The preface, 
written by Erasmus Reinhold junior, a physician, gives 
examples of errors made in surveying. Thus, a large 
forest was measured thrice: the first determination 
gave an area of 26,000 acres, the second 36,000 acres, 
and the last 27,000 acres. The author divides his “Be- 
richt” on surveying into five sections. The first deals 
with the four rules of arithmetic, the extraction of 
square roots, etc.; the second deals with the calculation 


of areas; the third with the dividing up of land; the 
fourth shows how the rules given may be applied in 
districts where other measures of area are in use; and 


lastly, the fifth section enumerates the rules of sui 
veying so as to enable, as the author puts it, a com 
mon man of sufficient intelligence to carry out his own 
measurements without further great ado. The second 
part of the work is devoted to an account of the quad 
rants and of the compass, and to a treatise in nineteen 
chapters on mine surveying. 

In the first part of his book Reinhold complains that 
it is rare to find a town which uses the same names 
and sizes for field surveying as its neighbors. Morgen 
Juchart, Tagwerk, Mannsmahd, Hufe, Hufacker, Ar 
tacker, etc., are among the units of area met with. He 
therefore carefully enumerates his measures of length 
and area, with the symbols used for them throughout 
the book. The unit of length is the rod (Ruthe) of 
16 feet (Werkschuh), each of which is again divided 
into 16 finger-breadths (Fingerbreit) The unit of 
area is the acre (Acker) of 150 square rods (gevierdat 
Ruthen). The Werkschuh, on which his whole system 
of measures is based, is dealt with by Reinhold in a 
peculiar manner, very characteristic of the period 
He says in effect: how long, however, a Werkschuh is, 
is known to everyone, or can easily be ascertained 
from any carpenter, mason or cabinet-maker. Later on 
in the volume he gives a woodcut showing the length 
of a third of this foot, from which it is evident that 
the Werkschuh was 281 millimeters long, and conse 
quently the Ruthe was 4.50 meters long, which is in 
close accord with the old Brunswick rod of 16 feet 
(4.566 meters). A square rod would represent 201, 
square meters, and the unit of area, the Acker, would 
contain about 3,040 square meters, which is in fair 
accord with several of the Morgen in use in Germany 
before the introduction of the metric system. For the 
measurement of lengths, Reinhold advocates the use 
of a cord or rods. A wire cord is preferred to a hemp 
one, as not being affected by weather or by varying 
tension. For setting out a right angle the author 
makes use of the right-angled triangle with the sides 
3, 4 and 5. He also recommends the numbers 20. 21 
and 29, as well as the approximation with the numbers 
12, 12 and 17 (12? + 12?= 288, whereas 17 289). In 
reference to the latter method, he reminds the reader 
that he writes for the common man who does not re- 
quire everything to be weighed on a gold-balance. Areas 
are calculated by means of rectangles, trapezoids and 
triangles, attention being given to the measurement 
of lakes and woods and other polygonal figures in 
which diagonals cannot be measured. For the meas- 
urement of angles the compass is used. It is gradu- 
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ated into single degrees, each 5 degrees being num 
bered consecutively from 0 to 360 degrees. «ihe direc- 
tion of the pointer in the illustration given represents 
a westerly declination of about 6 degrees. [astly, the 
trigonometrical solution of triangles by the aid of a 
table of natural sines is explained. The next section 


of the work deals exhaustively with the division of 
land. Errors, it is pointed out, frequently occur which 
a good surveyor could easily prevent Every prince 
and town, therefore, should, as the author quaintly 
puts it, have a licensed, but nevertheless competent, 
surveyor. The second division of the whole work is 


devoted to mine surveying The instruments de- 
scribed include the compass, a good quadrant, a water- 
level and a hanging clinometer. The unit of length in 
mine measurements was the Lachter (fathom) of 6 
shoes, and the technical terms then used were much 
the same as those now in vogue in German mines 
Such in brief are the contents of this remarkable 
treatise written 350 years ago Comparing it with 
some of the most recently published text-books on sur- 
veying, it is depressing to find how little is the prog- 
that has been made in the instruction in this 
important branch of engineering In a large treatise 
on the subject published this year the statement is 
made that a slight knowledge of geometry is necessary, 
and consequently a chapter is inserted in the middle 


ress 


of the book dealing with geometry, trigonometry and 
logarithms. The development of the theory of meas- 
urements and the mathematical principles on which 


and the author confines him- 
self to enunciating mechanical rules for the testing of 
surveying instruments and for carrying out surveys. 
This rule-of-thumb method of education was not enough 
for Reinhold in 1550, while in 1782 Prof. Lempe, in his 
lectures at the Freiberg School of Mines and in his 
text-book, went still further by urging the necessity 
of learning and applying arithmetic, geometry, plane 
and spherical trigonometry, and even analytical geom- 


it is based are neglected 


etry and the elements of the differential and integral 
calculus, as the surest basis of a successful study of 
mine surveying.—Nature 


THE PACIFIC CABLE 

British Pacific 
and the usual con 
conveyed through it. 


As announced in our last issue, the 
cable was completed on Friday 
gratulatory messages have been 
The engineers’ certificate has now been given, and it is 
expected that the arrangements will be complete for 
opening the cable route for public use in a few weeks’ 
time. We will not here recapitulate the history of 
the scheme, nor need we give the text of the various 
congratulatory telegrams: we will deal in this article 
rather with the technical features of the cable. 

Fig. 3 is a sketch map showing the route, which 
was selected in such a way that the cable only touches 
British territory The length of the sections and the 
date these were laid is as follows 





Laying. 
Section. — ————| Length laid, 
| Begun. Finished. 

1902. | 1902 Nauts. 

A. Vancouver-Fanving Island Sept. 18 | Oct. 17 3,458 

B. Fanning Island-Fiji . Oct. 19 Oct. 31 2.0431 

C, Fiji-Norfolk Island «| April 3 April 10 | 981°5 

D. Norfolk Island-Southport ... March 13 | March 18 8367 

E. Norfolk Island-Doubtless Bay March 20 | March 26 5187 
It will be seen that the total length is 7,838 nauts. 
The average speed of laying was 198 naut per day 


The time between the commencement and termination 


of the Vancouver and Fanning Island section does not 
represent time taken for actual laying as, owing to 
the extreme weight of the cable, the entire section 
could not be carried, and there was a wait for another 
cable ship with the shore ends. This section from 
Vancouver to Fanning Island, it will be noticed, is 
3,458 nauts in length—the greatest length of cable 
ever laid in one section. On this account the core 


had to be given a larger size than that 
the other sections. From Vancouver to Fanning Isl 
and the copper weighs 600 pounds per naut, and the 
gutta-percha 340 pounds per naut Outside the seven 
strand of the conductor of the Vancouver 
Fanning Island four flat wires which are 
given a long lay and flattened down round the central 
copper strand In the second section, from Fanning 
Island to Fiji, the corresponding figures are 220/180 
and the remaining three sections are all 130/130 
The armoring of the deep sea portion of this cable 
consists of 18 galvanized wires of No. 14 (0.038 inch) 


possessed by 


copper 
core are 


each wire taped and compounded. Two tapes and 
compounds form the outer serving 
The breaking strain of this cable is about 8 tons, 


Its weight 
and in water 1.15 tons per 


with between 3 and 4 per cent elongation 
in air is 2.1 tons per naut 


naut Sections of the various cable constituting the 
Vancouver-Fanning Island section are shown in Fig. 
1. The rock cable is armored with 10 wires of No. 2 


gage, then six wires of No. 00, the latter being wound 
spirally with a very short lay, the latter fact account 
ing for the peculiar shape of the section in spite of 


the wires being circular This rock cable weighs 
21 tons per naut. The heavy shore end weighs 16% 
tons per naut and is insulated first with 12 No. 6 
gage wires and then with 14 No. 1. The heavy inter 


mediate cable is armored with 10 wires of No. 2 gage 
and weighs 8 tons per naut, and the light intermediate 


weighs 5 1-3 tons per naut and is armored with 12 
wires of No. 6 gage 

Fig. 2 shows the types of cable used on the Fiji 
Norfolk Island-Queensland and New Zealand sections. 


The core, as already stated, is 130/130 and the armor- 


ing is as follows: 
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The bay cable is twin, and is armored with 18 wires 
of No. 9 gage. For the shore ends and intermediate 
cables brass tape is employed as a protection against 
the teredo. 

To show the importance of the preliminary survey 
before the cable was laid, it may be mentioned that 
about 100 miles from the starting point of the cable 
off Australia there was a steep submarine mountain 
lying in what would have been the direct line of route 


between Southport and Norfolk Island. Had the 
cable been laid straight over this a breakage would 


have been certain in the course of time, for when the 
soundings were taken the depth decreased almost sud- 
denly from 2,400 fathoms to 220 fathoms. This eleva- 
tion in the ocean bed was termed Britannia Hill, and a 
slight détour was made to avoid it.—Electrician. 


THE AURORA, ELGIN AND CHICAGO RAILWAY. 


Tue Berlin-Zossen road, now famous in electrical his- 
tory for the high-speed tests carried out upon it by the 
two great German electric companies, has for its coun- 


Light Intermediate 








Rock Cable 


SUPPLEMENT. No. 1406, 


Main Cable 






Fic. 1.—Canizs on Vancovver- 
Faynixa Istanp Section, 
Full size. 

Core, 600/340, 





December 13, 1909, 


Aurora, Batavia and Elgin. Since all the Population 
in the tributary Fox River towns, together with the 
suburban population mentioned, amounts to a total 
of 115,289, not including rural population, it can be 
seen why the builders were content to incur liabilities 
of $91,219 per mile in order to provide adequate rail- 
way connections with Chicago. 

The prime requisite of a road built for the Purpose 
of knitting a city and its suburbs more closely to. 
gether, is speed. To obtain a franchise whereby per. 
mission would be allowed to operate at the ordinary 
schedule of 15 to 20 miles an hour would have been a 
matter of no great difficulty; but higher speeds are 
necessary. Since there was a population to justify it, 
a private right of way was secured for the track and 
roadbed. 

Both the track construction and the electric equip- 
ment were designed to permit the very fastest sched. 
ules possible—65 miles per hour maximum speed, 49 
miles per hour with stops three miles apart on local 
service. 

The enterprise was daring both from an electrical] 
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Fie. 2.—CABLES USED ON FIJI-NORFOLK ISLAND-QUEENSLAND AND NEW-ZEALAND 
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terpart in this country the Aurora, Elgin & Chicago 
Railway, constructed by the General Electric Company. 
The American road, however, differs from the Ger- 
man line in several ways Both roads, to be sure, 
were built primarily for speed. The Berlin-Zossen 
line, however, is simply an experiment; the Aurora, 
Elgin and Chicago Railway, on the other hand, is a 
permanent electric road 

Broadly, the main difference between the two roads 
is to be found in the nature of the current used. At 
the power stations of both lines three-phase alternat- 
ing current is generated On the German line the 
high-tension alternating current is fed directly to the 
motors of the cars or locomotives: on the American 
road the alternating current is converted into direct 
current and supplied to a third-rail. 

The entire line of the Aurora, Elgin & Chicago 
Railway, when completed, will have 82 miles of track. 
For a distance of 20 miles west of Chicago the map 
shows a belt of towns along the Fox River. The new 
road touches the Fox River at its three largest towns, 


CORE 130/130, 


and financial standpoint. In order to accelerate a cal 
from a standstill up to a rate of 50 miles per hour in 
25 to 30 seconds, and to maintain a speed of 65 miles 
per hour, it was possible to use only the multiple-unit 
system. 

For the motor equipment, four 125 horse power G.E. 
66 motors were adopted, together with the General 
Electric Company’s type M train-control system, with 
small master controller on each platform, operating 
magnetic contact makers or drivers under each motor. 

Every axle motor of one or two car trains will be 
driven. In three-car trains one car will have no 
motors. The Niles car, upon which these motors were 
placed, measures 4714 feet over bumpers and 39.4 over 
body, a length selected in order to permit the cars 
to round the sharp curves at the Chicago Union loop. 

The weight of the cars is 74,325 pounds, of which 
17,120 pounds is taken by the motors alone. The gear 
ratio is 1.6121. The seating capacity of each car is 
56. The Christensen straight air brakes with inde- 
pendent motor-driven compressors and automatic 
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motor regulator are employed, the motor regulator be- 
ing controlled by electric car contacts on the air-pres- 
sure gage. 

The roadbed for single track is 16 feet wide with 
9 inches of gravel ballast. The roadbed for double 
track is 28 feet wide. Double tracks are laid 16 feet 
between centers. 

Current is supplied from a third-rail, made with a 
lower percentage of carbon than the rails in order to 
give it better conductivity. 

The tracks are standard T, 80 pounds to the yard, 
in 60-foot lengths, joined to four-bolt angle-bars 28 
inches long. There are 2,840 regular ties to the mile; 
each tie measures 6 inches x8 inchesx8 feet. Every 
fifth tie is 9 feet long, and carries on one end an 
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alternating-current 26,000-volt bus-bars. From _ the 
generator panels, the 26,000-volt bus-bars pass to the 


high-tension feeder-panels, each feeder thus passing 
through an oil-switch, and then through a current 
transformer which operates a feeder power-factor 


meter, and an ammeter. Thereupon the current flows 
through an overload relay which closes a switch trip- 
ping circuit whenever the current exceeds the amount 
for which the relay is set. 

It is possible to operate the main factor switches by 
hand as well as automatically by overload. 

Three 1,500-kilowatt three-phase electric generators 
have been installed. The sub-station equipment com- 
prises two 500-kilowatt rotary converters with a bank 
of transformers for each. In order to keep the trans- 
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Fig. 3.—MAP SHOWING THE LINE 


insulating support for the third-rail. With the excep- 
tion of two 16-degree curves at Waldheim Cemetery, 
there is nothing to require a reduction of speed from 
7) miles per hour. 

A special design of third-rail insulator is used. In- 
siead of omitting the third-rail at the beginning of a 
cross-over, to prevent catching of the contact-shoes on 
cars which are passing along the main line, the third- 
rail is bent down so as to clear the shoe, thereby ob- 
viating some necessary underground connections were 
a separate insulated section of third-rail put in for 
the cross-over. At highway grade crossings, however 
it is of course necessary to omit a short section of the 
third-rail. 

In order to protect the ends of the conductor and 
lcad-covered sheath which is used for connecting the 
track of the third-rail at highway crossings, a special 
terminal has been designed by Mr. Gonzenbach, serv 
ing the dual purpose of a connector and a protector of 
the insulator at the end of the cable. 

The power of the entire road is supplied by a high- 
tension alternating current from a power-house at 
Ratavia on the Fox River. The transmission is by 
26,000-volt, three-phase current to six sub-stations. 

The high-tension lines are supported on cross-arms 
24 inches apart. Telephone lines are carried on cross- 
arms 7 feet below the lower transmission cross-arm. 
Two telephone circuits are used, one for general busi- 
ness and the other for dispatching. 

Since the third-rail has sufficient carrying capacity 
to conduct the current from the sub-station to the 
trains, it is not necessary to use direct-current over- 
head feeders. It therefore follows that the overhead 
line carries only the 26,000-volt, three-phase, high-ten- 
sion feeders, by which the various sub-stations and 
the telephone circuits are supplied. 

A departure has been made from the usual practice 
in leading the transmission under instead of over a 
number of pole lines. Instead of carrying the high- 
tension lines over every other pole line, they lead 
under all unusually high telephone lines, with guard- 
wires strung between rectangular frames surrounding 
the cross-arms. 

Since the fluctuations in load are apt to be violent, 
the arrangement of the direct current and sectioning 
of the line is a matter of importance. 

The third-rail between any two sub-stations is fed 
from the sub-station at each end so that it forms in 
reality a continuous section. The actual sectioning 
takes place only at the sub-stations. Each sub-station, 
therefore, feeds both ways, so that all the third-rail 
sections on the entire line are connected by the sub- 
station bus-bars and feeder panels. It follows that the 
load can be divided among the sub-stations so far as 
the conductivity of the third-rail will permit. The 
excessive load of one section will not be imposed upon 
he nearest sub-station. Automatic circuit breakers 
at the two sub-stations will open in case of short-cir 
cuiting on any part of a third-rail. The third-rails of 
he tracks are not connected permanently, but consti- 
ute separate sections, connected through the medium 
of sub-station feeder panels and bus-bars, as in the pre- 
ious cases. 

Not the least interesting feature of this road is the 
jan of switching, on the high-voltage side of step-up 
and step-down transformers—probably the first at- 
empt of this kind in high-tension alternating-current 
listribution plants. Each generator and its transform- 
ers constitute practically a 26,000-volt machine. That 
t is possible to do away with all low-tension storage 
atteries by using the 26,000-volt circuit alone, is due 
chiefly to the improvements that have been made in 
oil switches which will open circuits of over 20,000 
volts. 

The main generator current, after passing through 
ts three step-up transformers and .being raised 10 
'6,000 volts, passes through current transformers. 
\fter passing the current transformers, the leads are 
taken to the oil-switch, from which they pass to the 
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formers cool, the sub-stations have air-tight base- 
ments, in which air is kept under pressure by a 


blower. 

Zach rotary converter has its bank of transformers 
controlled by an oil-switch machine. Each converter’s 
alternating current panel, while having no high-volt- 


age wires, may nevertheless be regarded as a high- 
tension panel, since its instruments and controlling 
switches all relate to the 26,000-volt line before it 


passes to the step-down transformers. After passing 
the main switch, which is operated by a hand switch 
or by an overload relay on the converter-panel, the 
high-tension line through current transform- 
ers for the switchboard instruments and then to the 
three main step-down transformers. 

The rotary converters can be started either by direct 
current from the third-rail or by alternating current, 
and are connected six-phase. 

The road has not been in operation long enough to 
permit the trains to run at the speed planned It is 
first necessary to permit the new roadbed to settle, and 


passes 


the trainmen to accustom themselves to the service. 
When the track ballast is settled it is believed, from 
the results so far obtained, that local trains can be 
run to Chicago and Aurora in one hour. A through 
service is contemplated, with a running time of 45 
minutes with a few stops, the distance being 34.6 
miles. 
GRATES FOR FINE FUEL. 
Tue furnace illustrated herewith, devised by Herr 


Kudlicz of Prague and improved by M. Donders of 
Nancy, is designed for the burning of fine fuel (coal 
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1,300 of these apertures to the square meter of grate. 
In fact, then, the section of the passageway of the 
air that is to permit of the combustion of the fuel is 
quite small, since it does not exceed from 1 to 1.5 
decimeter per square meter of grate. The furnace, how- 
ever, is designed for operation through a steam or 
forced draught blowing apparatus The perforated 
plates that perform the part of a grate constitute the 
upper face of a flat iron plate and cast iron box which 
extends the entire width of the furnace properly so- 


called and is slightly inclined toward the rear. For 
the convenience of construction, the box may be com- 
posed of several partial boxes all connected in front 


with a blast-pipe box that projects from the front of 
the boiler and contains steam injectors for drawing 
in the external air. In this way, there enters through 
the grate apertures a mixture of air and steam which 
slightly raises the fine fuel arranged upon the plates 
and assures its combustion under excellent conditions. 
It is unnecessary to say that the steam of the injectors 
is furnished by the boiler itself, after it has once got 
under pressure. The current of finely divided air that 
constantly passes through the apertures of the grate 
assures the cooling of it and prevents the adhesion of 
clinkers, which may be easily removed As a small 
quantity of ashes may find their way to the bottom of 
the box through the orifices in the plates, the draught- 
pipe box is provided with a hinged cover that permits 
of the introduction of a small scraper for the removal 
of the accumulation. 

It may readily be seen that this mode of combustion 
through the insufflation of air permits of dispensing 
with tall chimneys. The combustion, however, is com- 
plete and gives but little smoke, while the increase in 


the production of steam easily compensates for the 
quantity used in the injection of the air, at least when 
the dust of good coal is burned. For the above par- 
ticulars and the engraving, we are indebted to La 
Nature. 


WONDERFUL OLD MEN. 


Men of thought have always been distinguished for 


their age Solon, Sophocles, Pindar, Anacreon, and 
Xenophon were octogenarians. Kant, Buffon, Goethe, 
Fontenelle, and Newton were over 80. Michelangelo 


and Titian were 89 and 99 respectively Harvey, the 
discoverer of the circulation of the blood, lived to be 80 
Many men have done excellent work after they have 
passed 80 years. Landor wrote his “Imaginary Conver- 
sations’” when 85. Izaak Walton wielded a ready pen 
at 90. Hahnemann married at 80 and was working at 
91 Michelangelo was still painting his giant canvases 
at 89, and Titian at 90 worked with the vigor of his 
early years. Fontenelle was as light-hearted at 98 as 
at 40, and Newton at 83 worked as hard as he did in 
middle life. Cornaro was in far better health at 95 
than at 30, and as happy as a boy At Hanover 
Dr. Du Boisy was still practising as a physician in 1897, 


going his daily rounds at the age of 103 William 
Reynold Salmon, M. R. C. S., of Conbridge, Glamorgan 
shire, died on March 11, 1897, at the age of 106. At the 
time of his death he was the oldest known individual 


of indisputably authenticated age, the oldest physician, 
the oldest member of the Royal College of Surgeons, 
England, and the oldest Free Mason in the world. 


JAPANESE POLICE AND THE RATS. 


Wuen Japanese officials undertake a measure pro 


bono publico, they carry it out with a thoroughness 
unknown in the “Western World,” as witness the 
following which we translate from the Drogisten Zei- 
tung: 

Last month the police of Kobe distributed to every 
house in town a package of arsenic, with directions 
for the use of the poison printed on each package 
which latter was to be used in the destruction of 
rats, in accordance with the plan of the Department 
of Health, in fighting the plague \ very prominent 
citizen of Kobe, and a political leader of some note, 


on the day after the distribution was made, called at 
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1, General view of a furnace, 


dust, sawdust, etc.), which, as is well known, is apt 
either to fall between the grate bars or through its 
pulverulence to obstruct the passage of the air that is 
necessary to assure combustion. 

The grate is formed of a series of juxtaposed cast 
iron plates from 3 to 4 centimeters in thickness and 
provided with conical apertures which are 20 milli- 
meters in diameter at the entrance and but from 3 to 
4 millimeters at the exit. There are something like 


KUDLICZ GRATE, 


2 and 3, Details of grate bars, 


the office of the Kobe Chronicle and lodged a com- 
plaint to the effect that he had »een grossly insulted 
by the police. 

According to his account, a police officer on the 
foregoing day had walked into his dwelling and, with- 
out a word, handed him a package marked “Arsenic.” 
“What is that?” asked he. “That's for you,” answered 
the officer. “For me?” inquired the astonished citi 
zen, in whose mind, no doubt, visions of a hint to 
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betake himself to the unknown shore, after the 
“good old” Japanese fashion, were floating. “Yes— 


for—you,” repeated the policeman, pausing after each 
word, to emphasize it. rhe order has gone forth 
that all vermin shall die! This was all that the 


astonished editor could get out of the wrathy politi- 
cian and the latter went away still raging against 
“the insult the police had put upon him.” 
Wonderful indeed is the notice that was 
on these same packages “Eat not of the 


printed 
contents,’ 


it reads, “for it is forbidden If anybody, by careless- 
ness, eats of it, let him report at once to the nearest 
policeman, and if none is to be found then report 


to the coroner! 
police and they 


When a rat is killed, report it to the 
will send a commissary to take care 


of it Do not touch it yourself, as this is forbid- 
den If any arsenic is left over by the rats, notify 
the police, who will remove it Give notice to the 
rats that they must not die in their holes. as the 
latter is forbidden under the heaviest penalties.”"— 
National Druggist 
(Continued from SurrLemEent No. 1405, page 22515.) 

THE CONVERSION OF AMORPHOUS CARBON TO 


GRAPHITE.* 


By Francis J. FrrzGeracp 


CERTAIN natural graphites have a peculiar property 
of swelling up when treated with nitric acid and then 
heated to a temperature of about 200 degs Moissan 


investigated this phenomenon and found that he could 


produce these swelling graphites in the electric fur- 
nace He also made some experiments which seem 
to show that the swelling is caused by a rapid evolu- 


tion of gas contained in the graphite 
Moissan’s conclusions are as follows: 

According to M. Berthelot’s definition we shall 
give the name graphite to the usually crystalline 
variety of carbon of which the density is about 2.2 and 
which yields a clearly characteristic graphitic oxide on 


treatment with the oxidizing mixture of potassium 
chlorate and nitric acid 
Graphites are found on the surface of the earth 


meteorites 
into 


and in certain 
Luzi recommends 
graphites 


They may be divided, as M 
swelling and non-swelling 


The graphites obtained in the electric furnace 
by simple elevation of temperature are not swelling 
graphites 

On the other hand, all those which are obtained 


in a liquid metal at a high temperature, either by dif 
ference in solubility or by simple chemical reaction, 


have the property of swelling readily This swelling 
graphite is very easily prepared in the electrical fur- 
nace by boiling platinum in a carbon crucible 


The swelling of this variety of graphite should be 
attributed to a rapid evolution of gas 

Artificial graphites may be amorphous or crystal- 
line Their density varies between 2 and 2.25. Their 
temperature of combustion in oxygen is about 660 
degs 
When they are pure they 
\ graphite obtained in 


contain no hydrogen 
the electric furnace, not 
treated with a reagent, but previously heated in a vacu- 
um, does not yield any water when burned in oxygen. 
On the other hand, ordinary cast-iron, treated with di- 
lute hydrogenous and oxygenous com- 
pounds which are indestructible at a red heat. 
‘When a graphite is prepared in the electric 


acids, yields 


furnace 


its resistance to oxidation is proportional to the ele- 
vation of the temperature to which it has been 
brought 

\ graphite that is easily attacked, like Ceylon 
graphite, may be made more difficult of attack 
by heating strongly. This fact establishes the exis 


tence of many varieties of graphite analogous to the 
different varieties of amorphous carbons.”+ 


In 1893 Girard and Street, in a lecture before the 
Société Internationale des Electriciens, describe a 
furnace which may be used for the conversion of car- 


bon into graphite The method consists in causing an 


are or series of arcs to play over the surface of the 
carbon that is to be converted into graphite It is 
stated that 85 per cent of the carbon is transformed 


into graphite by this process. 

In 1891 Mr. E. G. Acheson, while attempting to ob- 
tain a hard crystalline form of carbon, discovered the 
new compound silicon carbide, now well known as an 
abrasive under the name carborundum Recognizing 
at once the valuable properties of this new compound, 
Acheson rapidly developed its manufacture and de- 
signed a new furnace for this purpose. The 
furnace was a brick box with an open top, and carried 
carbon terminals at either end. In operating the fur- 
nace it was filled with a mixture of sand and coke, 
and the terminais electrically connected by means of 
a granular carbon core through which the current 


form of 


passed, heating it to such a high temperature that the 
carbon in the surrounding mixture reduced the silica 
and formed silicon carbide After operating these 


furnaces, Acheson 
graphite lying 


usually found a layer of brilliant 
between the core and the crystalline car- 
borundum, and examination showed that this was 
formed by the decomposition of the silicon carbide. 
The temperature of the core, other things being equal, 
is a function of its sectional area, and hence if this 
happens to be soméwhat smaller than usual the tem- 
perature will be proportionately higher and the silicon 
carbide in immediate contact with the core will be de- 
composed, the silicon being vaporized and the carbon 
left behind as graphite The granular carbon, usu- 
ally coke, compocing the core of the furnace, aleo 
showed change, for the grains became softer, would 
mark paper like a _ pencil, left a_ brilliant  pol- 
ished surface on rubbing, were conductors of 
heat and electricity, and were almost chemically pure, 
containing only about 0.2 per cent of ash. Sometimes 
petroleum coke was used to form a core, but that 
material did not yield a carbon, having all the clear 
characteristics of graphite. The granular carbon that 
had already been used as a core in a carborundum 


good 


* Journal of the Franklin Institute, 
+ Le Four Electrique p. 110, 111. 
t Becker: Manuel «’Electro-Chimie, p. 449-458, 
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furnace was known as “old core” and was of much 
value, owing to its low electrical resistance, for if it 
was used to form the core of the next turnace the lat- 
ter could be brought to its working temperature in a 
very short time. Acheson found that no matter how 
often this granular carbon was used as a core no 
further appreciable change in its properties occurred 
after the first time. Careful examination of the grains 
of the old core showed Acheson that these were by no 
means homogeneous, some being dull black in color 
and nearly as hard as the original coke grains, while 
others had a brilliant metallic luster and could be cut 
with a knife like a piece of cheese. Further observa- 
tion showed that the relative quantities of the dull, 
hard grains and the brilliant soft variety depended 
upon the coke used in making the core, and that the 
results obtained with different cokes depended upon 
the ash content. Combining these observations with 
those on the decomposition of silicon carbide, Acheson 
concluded that a general method for the production 
of graphite might be found in the formation and de- 
composition of carbides. The experiments undertaken 
to test this theory resulted in a patent on the “Manu- 
facture of Graphite,” in which Mr. Acheson says: 

“I have also discovered, that in order to produce 
pure graphite from carbonaceous materials there is an 
indirect conversion, and that the act of formation of 
the graphite is more in the nature of an act of disso- 
ciation of the carbon from its combination with other 
materials than a conversion of the ordinary carbon 
into graphite, and that as a preliminary step the car- 
bon has to be combined chemically with some other 
material. Thus I have found that if the carbonaceous 
material or carbon used in the process contains a con- 
siderable proportion of mineral matter, or if it is 
mixed with a certain proportion of oxide or oxides 
such as silica, clay, alumina, magnesia, lime or oxide 
of iron, the yield of graphite is enormously increased 
and the product is more satisfactory.” * 

An experiment which demonstrated the effect of car- 
bide formation very clearly was the following: Two 
carbon rods, one composed of very pure lampblack car- 
bon and containing less than 0.2 per cent of ash, the 
other made of petroleum coke carbon which had been 
intimately mixed with a certain amount of ferric 
oxide, were heated side by side in an electric furnace. 
At the end of the experiment the rod that had con- 
tained the iron was found to be graphitic; could be 
easily cut with a knife, took a beautiful metallic luster 
on rubbing and would mark paper like an ordinary 
pencil. The pure carbon rod showed little change, 
was dull black in color, nearly as hard as before heat- 
ing, and would not leave a mark on paper. One end 
of this carbon rod, however, was clearly graphite 
from the fact that it had been exposed to the action 
of vapors of carbide-forming elements. These vapors 
had even penetrated to a certain depth in the carbon 
rod, and in so far as this had occurred the rod showed 
a brilliant graphite appearance, was soft, etc. This 
experiment will be referred to again in discussing M. 
Berthelot’s researches. 

It might be supposed that the production of graph- 
ite in the manner described above would necessitate 
the mixture of carbon and carbide-forming material 
in proportions such that the carbon present would be 
completely satisfied. Acheson’s experiments showed, 
however, that the desired result could be obtained by 
a very much smaller percentage of the carbide-forming 
element, which apparently has the power of acting on 
successive quantities of carbon. 

Having finished his preliminary experiments, Mr. 
Acheson formed a company for working his process 
of making graphite, and began to produce it on a com- 
mercial scale. The furnaces used in the Acheson proc- 
ess for making graphite electrodes and graphite com- 
mercially are very similar in outward appearance and 
magnitude to those used in Acheson's process for mak- 
ing carborundum. They are built of brick, in the form 


of a long, narrow trough, lined with some .suitable 
refractory material. In making graphite electrodes 
the latter are manufactured of petroleum coke and 


pitch, like an ordinary carbon, such as is used in arc 


lights; but a certain amount of some carbide-forming 
material, such as silica or iron oxide, is introduced. 
The electrodes are baked in the usual way and are 


then ready for graphitization. To perform this work 
they are placed in a furnace and heated to a tempera- 
ture above that of the volatilization of such bodies as 
iron, aluminium and silicon. That the temperature 
used in the Acheson furnaces is well above this point 
may easily be demonstrated, as -he bodies above named 
are condensed in the form of their oxides outside the 
furnace. 

In manufacturing graphite for other purposes, such 
as crucibles, paint, stove polish, etc., anthracite coal 
is usually employed. Having found a process for 
making graphite, Acheson next set to work to find a 
natural carbonaceous substance which would yield a 
graphite suitable for commercial purposes. He ex- 
perimented with a great many materials, and finally 
discovered that anthracite coal gave the most satis- 
factory results. The furnace is filled with anthracite 
coal, through the center of which runs a core composed 
of carbon rods which connect the terminals of the 
furnace electrically. When cold, anthracite coal is a 
very poor conductor of electricity, hence the necessity 
for the core, which acts as a conductor and heats the 
surrounding anthracite when the furnace is started. 
Finally, the whole mass is raised to a very high tem- 
perature and converted into graphite. 

Careful study of the products of the Acheson process 
has shown that, according to Berthelot’s definition, 
the conversion of the amorphous carbon into graphite 
is complete, for the oxidizing mixture of nitric acid 
and potassium chlorate does not produce the least trace 
of the brown solubte body, characteristic of amorphous 
carbon, but yields only graphitic oxide. 

The density is increased considerably by 
version of amorphous carbon into graphite: 


the con- 


Mean value of densities of six electrodes before graphitizing. . .1.90 

Mean value of densities of the same after graphitizing.... ... 2.19 
The electrical conductivity of the carbon is greatly 
increased by conversion into graphite, as is shown 





* U. 8. Patent, 568,323, September 29, 1896. 
+ Journal of the Society of Chemical Industry, May, 1901, 
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by the following results obtained by Mr. P. mM. Lin. 
coln, Resident Electrical Engineer of the Niagara Fajis 
Power Company: 

Resistance of | cubic inch of amorphous carbon elec- 

Diwasieb!  \.._ceaeced sees 6. +s. 06e OUND Cee 

Resistance of 1 cubic inch of graphite electrode. .... 0.000820 ohm’ 

The purity of the graphitized carbon is greater than 
that of the amorphous from which it is made, for 4 
greater or less quantity of the contained impurities jg 
volatilized, the final purity depending on the tempera. 
ture to which the carbon has been raised and the time 
expended in heating. A specimen of anthracite coal 
was analyzed and found to contain 5.783 per cent of 
ash. After prolonged heating and conversion into 
graphite the latter was found to contain only 0.033 per 
cent of ash. Dr. Foerster, of the Dresden Technische 
Hochschule, has shown the remarkable resistance of 
Acheson graphite to disintegration in certain elec. 
trolytes.* 

In some early experiments on the reduction of oxides 
by carbons, Dr. W. Borchers used an electric furnace 
which had for terminals two relatively large carbons 
connected to each other by a carbon rod of much 
smaller diameter. The small rod was highly heateg 
by the passage of the current and was surrounded 
with the mixture of oxide and carbon on which he 
wished to make experiments. Like Despretz, Borchers 
found that when, in manipulating the termina! cap. 
bons, he applied pressure to the ends of the smal) 
highly heated rod it bent, and that on cooling it as. 
sumed a hard crystalline state. He found that the 
greater the impurities the lower the temperature at 
which the rods bent and the harder they were on 


cooling; also that substances which form alloys or de. 
composable compounds with carbon further its crys. 
tallization. Finally he describes an apparatus with 


which he believes valuable results might be obtained 
along the lines of his experiments.+ 

We may notice briefly a patent granted to Mr 
Castner in 1896 for an “Anode for Electrolytic Proce 
esses,” in which is described a process for heating 
carbon electrodes by means of electricity to a very 
high temperature, with the result that a “gra; hite 
like form of carbon is produced.” It might be sup- 
posed that Castner’s electrode was an anticipation of 
the Acheson graphite electrode were it not that Ca-tner 
states that after treatment the electrode “will be found 
to be of decreased density.” The Acheson graphite 
electrode, being actually converted into graphite. has 
a considerably higher density than the amorphous 
earbon of which it is made. In describing his process 
Castner also states that the temperature produced is 
such that “the carbon will give off the more inilam- 
mable material it contains.” We may conclude, tiiere- 
fore, that Castner’s process was nothing more ‘than 
the electrical baking of carbon anodes.t 

September 2, 1901, a German patent grante: to 
John Rudolphs and Johannes Harden, of Stockholm, 
was published. The specification for this patent de- 
scribes a “process of obtaining graphite from carbon 
by means of electrical current.” Attention is called to 
the fact that heretofore carbon has been converted 
into graphite by heating alone, care being taken to 
avoid oxidation during the process. The inventors 
propose to graphitize carbon by the simultaneous ac- 
tion of a high tension alternating current of high 
frequency, and a heating current of the usual kind. 
It is claimed that “the conversion of the carbon to 
graphite proceeds far more rapidly than by electrical 
heating alone; furthermore, experiments have shown 
that by means of this invention it is possible to graph- 
itize much larger carbon pieces than is possible by 
known methods. This advantage may rest upon the 
fact that the high-tension alternating currents of high 
frequency produce very rapid ether-vibrations, which 
seem capable of favorably influencing the molecular 
alterations of the carbon pieces under treatment. 

“With the obiect of preventing the combustion of 
the carbon pieces to be treated, it is advisable to con- 
duct the operation in an exhausted chamber or in the 
presence of inert gases in order to prevent, according 
to known methods, access of air to the glowing «ar- 
bon.” 

Finally the following claim is made in the patent: 

“Process of obtaining graphite from carbon by means 
of electric currents, characterized by the fact that a 
low-tension heating current either in the form of a 


H. Y 


direct current or of an alternating current of low 
frequency (about 25 to 100 alternations per secon), 
and a high-tension alternating current of high fre 
quency (at least 50,000 alternations per second), are 


permitted to act simultaneously upon the carbon.” 
This review of the more important work done on the 
production of graphite makes it clear that the various 
experimenters are by no means in agreement as re- 
gards the results they have obtained. Despretz in lis 
experiments was endeavoring to show that carbon could 
be fused, welded and volatilized and thought he had 
done so. Moissan, however, in his experiments never 
found any sign of fusion, and concludes that vaporiza- 
tion occurs without previous fusion. In some of his 
experiments, at least, Despretz probably mistook the 
formation of fusible carbides for fusion of carbon. If 
a carbon rod is thoroughly impregnated with iron 
oxide and then heated electrically to a temperature 
somewhat below that of the volatilization of iron it 
will be found to be covered with little fused globul-s 
having a brilliant black metallic luster and leaving a 
mark on paper like graphite. Examination of these 
globules proves that they are composed of iron in- 
timately mixed with graphite, which has been formed 
by the method of “different solubilities” and not by 
fusion of the carbon as Despretz supposed. It is 
difficult to offer any explanation of Despretz’s experi- 
ment with the anthracite which “spread out on the 
crucible like a piece of black glass.” In the com- 
mercial manufacture of graphite, hundreds of tons 
of anthracite have been completely converted into 
graphite, but no phenomenon like this has ever been o!- 
served. The ash in anthracite coal is usually very 
evenly distributed, as may be seen by burning a lump 





* Zeitschrift fir angewandte Che nic, Jone 5, 1901. 
+ Zeitechrift ftir Flektrochenie, March 29, 1807. 
t U. S. Patent 572 472, December, 186. 
§ German Patent No, 123,692, Clase 12i, February 28, 1900, 
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of the coal; but it is not uncommon to find a very 
large excess of ash in part of a specimen that other- 
wise contains a low percentage. It is possible that the 
anthracite used by Despretz contained very little ash 
as a whole, but that the particular piece taken in this 
experiment was very impure. Equally remarkable is 
the experiment where the carbon rods were impreg- 
nated with silica which was volatilized without pro- 
ducing any change in the carbon. As Despretz was 
looking for the fusion of carbon he may have over- 
looked other changes in its properties. Despretz’s 
conclusion that any carbon becomes proportionately 
softer as it is heated for a long time to a high tem- 
perature is incorrect. Take, for example, the ordinary 
manufactured carbon, the hardness of which is in- 
creased by prolonged baking at a very high tempera- 
ture, or take some forms of anthracite coal, which may 
be so greatly hardened by heating for some time to a 
high temperature out of contact with air that they will 
readily scratch glass. 

Berthelot’s researches bring out very clearly the 
peculiar properties of the different forms of carbon 
and the relations existing between the different states 
of the same element, thus lessening to a great extent 
the apparent incongruity of the results obtained in the 

ork of different experimenters. Some of these incon- 
ruities are due to the ambiguity in the use of the 
ord graphite. Berthelot’s definition of graphite as 
hat form of carbon which on oxidation at low tem- 
veratures yields graphitic oxide is perfectly satisfac- 
ory from the chemical point of view, but it is not al- 
vays satisfactory in practice; for example, as Berthe- 
ot himself points out, some forms of carbon which will 
ome under his definition will not mark paper. Ref- 
rence has already been made to one of Acheson's ex- 
periments in which two carbon rods, one containing 
metallic oxide and the other being pure, were heated 
side by side in an electric furnace. Subsequent ex- 
amination showed that both carbons could be converted 
into graphitic oxide, and hence that they both were 
graphites according to Berthelot’s definition. Never- 
theless, the carbon which had originally contained 
practically no metallic impurities had none of those 
properties which are ordinarily recognized as charac- 
teristic of graphite. Incidentally, it is worth noting 
that an experiment on the relative incombustibility of 
the carbons showed that the carbon which had origin- 
ally been pure oxidized nearly 100 per cent more 
rapidly than the other carbon. The conclusion to be 
drawn from a comparison of Berthelot’s and Ache- 
son’s researches seems to be that while all true graph- 
ites yield graphitic oxide, all bodies yielding that 
compound are not necessarily graphites suitable for 
practical purposes. In view of the fact that various 
kinds of hard and soft graphites produced by artificial 
means are now being put on the market, and that 
varieties of amorphous carbon (notably retort car- 
bon) are also sold under the name of graphite, it 
would seem to be advisable to revise the nomenclature 
of carbons, reducing it to a more rational and practical 
form that will be free from all such ambiguities. 

The experiments on the separation of carbon from 
the carbides of boron, iron and manganese are par- 
ticularly interesting, showing, as they do, that in order 
to produce graphite the method of decomposing the 
carbides is by no means indifferent. The boron car- 
bide alone yielded graphite by Berthelot’s method of 
separation, while Acheson’s method of decomposing 
the same carbides produced graphite in every case. 

So far as Berthelot’s experiments went amorphous 
earbon is not converted into graphite by simple ele- 
vation of temperature. In order to bring about this 
transformation the presence of oxygen, or some other 
body, seems to be necessary, or an electrical influence 
must be present. In the case of arc-light carbons 
special stress is laid on the fact that graphite is pro- 
duced to an appreciable amount on the negative pole 
only, and the examination of Despretz’s capsules 
showed that they were converted into graphite “at the 
negative pole.” 

The most interesting of Moissan’s methods of trans- 
forming amorphous carbon into graphite, as compared 
with the commercial method, is the conversion by 
“simple elevation of temperature.” While his investi- 
gations show clearly that heat has a most distinct 
effect in bringing about the polymerization of both car- 
bon and graphite, yet, in view of Acheson’s work on 
the remarkable part played by various carbide-form- 
ing substances in effecting the transformation of amor- 
phous carbon into graphite, none of Moissan’s experi- 
ments is rigidly conclusive in demonstrating that the 
change is effected solely by elevation of temperature. 
Even placing the specimen of carbon in a covered 
carbon crucible does not necessarily protect it from 
the action of the metallic vapors which must in- 
variably have been present in Moissan’s furnace, since 
at high temperatures the densest carbons are very 
porous. Moissan refers to this porosity in the descrip- 
tion of his tubular electric furnace,* and in certain ex- 
periments made at the works of the Acheson Graphite 
Company, very dense carbons at high temperatures 
were found to be astonishingly porous to metallic 
vapors. 

The experiment cited as proving the vaporization of 
carbon outside the arc is difficult to understand when 
taken in connection with Acheson’s production of 
graphite by the decomposition of silicon carbide. In 
Moissan’s experiment, silicon was bofied and its vapor 
combined with “the carbon which descends from the 
upper part of the tube,” and formed silicon carbide. 
Acheson placed a mass of silicon carbide in an electric 
furnace and heated it to a high temperature, so high 
that the carbide was decomposed, the silicon being 
completely vaporized, while the carbon formed a graph- 
ite skeleton of the crystals, the angles of which were 
perfectly clear and sharp, showing that there had not 
been the smallest vaporization of the carbon. In the 
description of Moissan’s experiment we are not told 
whether an inert gas was passed through the tube or 
that any special precautions were taken to avoid all 
possibility of the entrance of air during the heating. 
If this were not done, carbon monoxide gas would 
be formed. and in contact with a relatively large 
mass of silicon vapor would probably be reduced with 
the formation of silicon carbide crystals and silica inthe 





* Le Four Electrique,” p. 24. 
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form of vapor. The silica vapor in contact with a large 
excess of carbon (the walls of the tube and the carbon 
boat) would in turn be reduced, silicon carbide and 
carbon monoxide being formed. This explanation is 
possible, in view of the fact that at very high tem- 
peratures the direction of the reducing action seems 
to depend largely on the relative masses of the react- 
ing bodies. As for the light black lining of the tube 
“produced by the condensation of the carbon vapor,” 
that could be produced by the disintegrating action 
of the oxygen of the air playing upon the walls of the 
tube. Some such action seems more probable than 
the supposition of vaporization, since the latter would 
require the condition that there should be no drop in 
temperature between the outside of the tube, on which 
the arc is playing, and the inside. 

Here attention must be called to an interesting ar- 
ticle by Clinton Paul Townsend, in which he discusses 
the work of the various experimenters, and finally 
suggests that their results may be reconciled by the 
hypothesis that “the preliminary ionization of the 
carbon is essential to the production of graphite. For 
it will be noted that when Moissan speaks of ‘elevation 
of temperature’ he means the heat of the electric arc, 
whereas Acheson and Borchers refer to the heat de- 
veloped in a carbon resistance. In the former case 
conditions favorable to the ionization of the carbon 
are present, while in the latter such effects are ex- 
Gea. . ws 

“Other of the observations before referred to tend to 
confirm the view that the production of graphite is 
due to more than the simple heat-effect of the current. 
Berthelot’s supposition that the mixture of the two 
forms of carbon, which results from the passage of an 
electric discharge through hydrocarbons and cyanogen, 
is due to the joint action of heat and electricity, ap- 
pears eminently probable. If we re-examine 
the work of Despretz we find that whenever the arc 
was used the transformation to graphite was readily 
accomplished, even though the ash-content of the car- 
bon were only one part in 7,000; but when the car- 
bon, as a filament, was directly included in the circuit, 
the results are less positive, and the production of 
graphite seems to follow either the presence of a 
large admixture of ash, or the rupture of the fila- 
ment.” * 

The process described by Rudolphs and Harden in 
their patent is interesting, but we have not been able 
to find any more details of the method than those 
given in the patent. 

The results obtained by Borchers in his experiments 
tend to show that carbide-forming substances “further 
the crystallization of carbon,” and so far confirm 
Acheson’s observations on the important part played 
by these bodies in passing from one allotropic form 
of carbon to another; but they do not form good 
ground for the claim of priority advanced by Bor- 
chers,+ for they were published long after Acheson’s 
results were made known in his patents. 

It may be well to note here an extraordinary claim 
put forward by Dr. Otto Miihlhaeusert that he is the 
original discoverer of the fact that graphite is pro- 
duced by the decomposition of silicon carbide. Miuihl- 
haeuser was employed for a few months as chemist 
of the Carborundum Company, but the records show 
that Mr. Acheson’s application for the carborundum 
patent was made before Miihlhaeuser even arrived in 
America, and the specifications show that Mr. Ache- 
son was then familiar with the production of graphite 
in this way.§ 


BECQUEREL RAYS AND RADIO-ACTIVITY. 


THis most instructive and able evening dis- 
course at the British Association by Prof. J. J. 
Thomson, F.R.S., of Cambridge, would have re- 


ceived the full share of the popularity it deserved if 
Prof. Thomson had not lost some time over experi- 
ments in which the uninitiated after all saw nothing 
but a traveling spot of light. There is a good deai of 
mystery about the subject. Five years ago, as Lord 
Rayleigh afterward pointed out, in proposing the vote 
of thanks,|| we knew nothing of radio-active substances. 
During R6ntgen ray experiments Becquerel noticed 
that a piece of uranium sulphate, although wrapped up 
in black paper and copper foil, after having been kept 
in the dark for days, had left its mark on a photo 
graphic plate. Everybody knows the peculiar greenish- 
yellow fluorescence or phosphorescence of uranium 
glass and uranium salts. As it might owe that radia- 
tion to outside causes, and not be originally self-radia- 
tory, Becquerel prepared some uranium salt entirely 
in the dark, never exposing it to light at all. The 
salt proved as active as any other. Those radiations 
discharge a charged electroscope rapidly, produce the 
formation of nuclei for fog condensation in C. T. R. 
Wilson’s experiment, and can be deflected by the elec- 
tromagnet, as Prof. Thomson showed. During the 
study of these effects, Mr. and Mrs. Curie discovered 
that radio-activity is not limited to uranium salts, but 
seems to belong to a good many of the other rare 
constituents of pitchblende, which is largely an oxide 
of uranium oxide. Thorium, the chief material of 
our incandescent mantles for gas burners, is very 
radio-active. But the Curies discovered three new 
polonium, and ac- 


most active substances—radium, 
tinium. Of these three, radium, which resembles 
barium, alone could be said to have been properly 


isolated. We may mention, however, that W. M. Marck- 
wald has succeeded in preparing polonium, or radio- 
bismuth, as it was called at first, on account of its re- 
markable resemblance to bismuth, in a very character- 
istic manner. He precipitated electrolytically a black 
ish film on a bismuth rod held in a solution of bis- 
muth chloride; no bismuth should be deposited under 
these circumstances. The raw material was pitch- 
blende—which, it is not useless to point out, has also 
given us helium; and 1 ton of this rare mineral would 





* Electrical World and Engineer, April 6, 1901 

+ Zeitechrift ftir Elektrochemie, September, 1899. The Mineral In- 

dustry, vol. 8 p. 678 
¢t Chemiker Zeitung, No, 81, vol. 26. 
§ U. S. Patent 492,767, February 28, 185. 
Becquerel’s first account dates from February, 1896. 

q Giesel, Debierne, Schmidt, Meyer, and Yon Schweidler should also be 
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not contain more than a gramme of polonium. Marck- 
wald obtained 5 milligrammes in all. The polonium 
behaves chemically exactly like bismuth; and though 
amazingly radio-powerful, its radiations are easily 
stopped. 

The power of these substances is truly wonderful. 
Curie had to concentrate his radium 5,000 times before 
he could discover any trace of its existence in the 
spectroscope, which we regard as so strangely sensi- 
tive; that chemical analysis has so far failed to de- 
tect these substances, is therefore not to be wondered 
at. What the emanations consist of, we do not know. 
One square centimeter of radium, Prof. Thomson said, 
could go on radiating for a million years before it 
loses more than 0.001 of a milligramme of its weight. 
The energy thrown off in that million of years would 
yet suffice to melt a layer of ice a quarter of a mile 
in thickness. Where does the energy come from? 
Prof. Thomson did not enter into his own speculations 
on this question, but pointed to the observation made 
by Elster and Geitel, that negatively charged wires are 
radio-active. The earth itself is, as a rule, negatively 
charged. Possibly the constitution of radium enables 
it to transform the heat energy of its surroundings 
into electric energy. The problem becomes still more 
puzzling when we hear of infection with radio-activity. 
Elster and Geitel’s and Curie’s whole laboratories were 
infected with radium Freshly precipitated radium 
compounds are very active, but lose their activity; in 
contact with calespar, barium sulphate, etc., they im- 
part their activity to the latter, becoming themselves 
less active, but they recover their activity when iso 
lated. That process may be repeated many times. 
Prof. Thomson used the following homely simile to 
explain the relation between radium and barium: Sup- 
posing all new-born children were radio-active for the 
first year of their lives, the radio-activity would then 
remain fairly constant; and if all the babies of a dis- 
trict were removed to a huge creche, that district 
would for a time appear radio-inactive, while the 
créche would radiate powerfully, but only for a time 
One cannot help feeling tempted to liken radio-activity 
to a life process; but Prof. Thomson refrained from 
speculations, and Lord Rayleigh and Prof. Schuster, 
who thanked him on behalf of the meeting, did not in- 
dulge in them either.—Engineering. 


BECQUEREL RAYS AND RADIO-ACTIVE 
SUBSTANCES—NEW RESEARCHES. 

In the Zeits. f. Elektrochem, F. Giesel gives a sum- 
mary of the work in radio-active substances up to 
date, showing that at the present time, radio-active sub- 
stances may be classed in three groups, viz (1) Those 
which are intensely and permanently active, such as 
radium, actinium, and an unknown substance found 
by the author to be associated with lead in the radium 
mother-liquors. (2) Those which are only slightly 
but yet permanently active, such as uranium and tho- 
rium; although it is possible that their apparent activ- 
ity may be due to the presence of traces of substances 
belonging to the first group. (3) Those which are 
either strongly or slightly active, but which gradually 
lose their activity; such as polonium and certain rare 
earths from uranium minerals These are probably 
converted into the active condition by “induction” by 
the influence of substances in groups 1 and 2. 


A NEWLY DISCOVERED PROPERTY OF 
ALUMINIUM. 


A GERMAN investigator has recently discovered an 
exceedingly valuable and important property of alumi- 
nium, which consists in its application as a whetting 
agent, the effect produced on cutlery set with it being 
most astonishing. Though a metal, aluminium pos- 
sesses the structure of a fine stone, has a strong dis- 
solving power and develops, upon use for honing, an 
exceedingly fine metal-setting substance of greasy feel, 
while showing great adhesion to steei The knives, 
etc., treated with it quickly obtain such a fine, razor- 
like edge that even the best whetstone cannot produce 
a like result. Thus, knives which had been carefuliy 
set on a whetstone, when magnified a thousand times 
still exhibited irregularities and roughness in the edge, 
while the edge of knives sharpened on aluminium, 
upon exactly the same magnification, appeared as a 
straight, smooth line 





A STARCH GLOSS. 


A CORRESPONDENT in the Laundry News gives the fol- 
lowing as a very good recipe for making paraffin starch 
gloss: Melt 214 pounds of the best paraffin wax over 
a slow fire. When liquefied remove from the fire to stir 
in 100 drops of oil of citronella. Have several new pie 
tins; place them on a level table, coat them slightly 
with sweet oil, and pour about six tablespoonfuls of the 
melted paraffin wax into each tin. The pan may be 
floated in water sufficiently to permit the mixture to be 
cut or stamped out with a tin cutter into small cakes 
about the size of a peppermint lozenge. Two of these 
cakes added to each pint of starch will cause the 
smoothing iron to impart the finest possible finish to 
muslin or linen, besides perfuming the clothes 


DIRECT REDUCTION OF OXIDES OF NITROGEN 
BY THE CONTACT PROCESS 

In a recent number of Comptes Rend. P. Sabatier and 
J. B. Senderens published the results of experiments 
in the direct reduction of nickel and copper. It is 
well known that platinum black brings about a direct 
reduction of the oxides of nitrogen when mixed with 
excess of hydrogen The authors have studied the 
action of reduced nickel and copper in the same direc- 
tion. 

Nitrous Oxide.—In contact with reduced nickel the 
reduction of nitrous oxide by hydrogen starts imme- 
diately in the cold, with a great rise of temperature. 
With large excess of hydrogen, nitrogen is the sole 
product of the reduction. When the proportion of 
nitrous oxide is increased, incandescence occurs and 
complex decomposition products are formed, by the 
reduction of wh'ch a little ammonia is produced In 
contact with reduced copper no reaction takes place in 
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the cold, but if the metal be heated to 180 deg. C., the 
reaction is the same as with nickel. 

Nitric oxide in contact with reduced nickel or cop- 
per does not react with hydrogen in the cold; but if 
the metal be heated above 180 deg. C. reduction occurs 
with the simultaneous production of nitrogen and am- 


monia. With higher proportions of nitric oxide, incan- 
descence takes place with partial oxidation of the 
metal. 


Nitrogen peroxide, mixed with hydrogen by passing 
a current of the latter through the liquid peroxide, 
only reacts in the cold with the metals, forming nickel 
or copper nitrate; but if the metal be heated to 180 deg. 
C., reaction with the hydrogen sets in with a consid- 
erable production of ammonia. If the proportion of 
the peroxide be increased, fumes of ammonium nitrite 
and nitrate are observed, incandescence then ensues, 
followed generally by a violent explosion. The reac- 
tion in the case of nitric acid vapors is exactly similar, 
owing to the partial dissociation of these into the per- 
oxide and oxygen, ammonium nitrate may condense on 
the cooler parts of the tube. When the metal is heated 
to 350 deg. C., no nitrate is produced, but only am- 
monia and a certain quantity of nitrogen 

The contact properties of reduced nickel and copper 
in these reactions are very similar to those of platinum 
black. 


THE LIFE-HISTORY OF ANOPHELES 
MACULIPENNIS.* 
(MEIGEN.) 

By Dr. Lovuts W. Sampon, Naples. 


Since Ross’s discovery that mosquitos of a peculiar 
kind (genus Anopheles) are the alternative and de 
finitive hosts of the parasites of malarial fevers, many 
papers and articles have appeared on the structure 
and biology of these dipterous insects. A fair amount 
of this literature, being the outcome of careful obser- 
vational work, has added considerably to our previous 
knowledge. It might perhaps fruitless to go 
over the same ground and necessarily repeat many 
things which have been already admirably described, 
but the literature on the subject is so greatly scattered 
that it has appeared justifiable to publish the follow- 
ing notes 

The study of the life-history of mosquitos imposed 
itself already twenty years ago, when Dr. Manson dis- 
covered that Culex cilaris (Lin.) fostered the larve 
of filaria Bancrofti (Cobbold), but at that time tropi 
eal diseases attracted little attention, and Manson's 
admirable researches failed to rouse the collateral in 
vestigations of entomologists. The recent researches 
by Manson, Ross, Grassi, Bignami and Bastianelli on 
the rile played by mosquitos in the propagation of 
malarial fevers, and the discovery made by Grassi and 
Noé that another hw#ematozoon of animals, the filaria 
immitis (Leidy), is likewise harbored and transmitted 
by mosquitos, have at length induced a number of 
medical men and entomologists to study minutely the 
life-history of these dangerous insects with a view to 
their possible extermination 

The following notes were collected together with Dr 
G. C. Low in the district of Ostia during the fever 
season of June to November, 1900, and refer to 
Anopheles maculipennis (Meigen), which is the species 
most common in the Roman Campagna 

In describing the life-history and habits of mosqui 
tos, it is essential to mention not only the genus, but 
also the under observation, because 
differ not only in structural details, but afso in life 
habits. Even the same may show different 
habits in various localities in accordance with pecu 
liar surrounding conditions. However, in a general 
way, the life-history of A. maculipennis may be taken 
as a good type to illustrate the biology of malaria- 
bearing mosquitos. In Europe it is certainly the chief 
propagator of malarial fevers; hemameba malarie, 
hemameeba vivax, and hemomenas precox, have ail 


seem 


species species 


species 








SCIENTIFIC AMERICAN SUPPLEMENT, No. 1406. 


A. maculipennis is about 0.7 mm. long by 0.16 mm. 
broad; it has the shape of a boat, being fusiform in 
outline, strongly convex below and almost plain above. 
It is surrounded by a reticulated membrane, which 
forms a striated rim much wider in the middle third 
of each side. This membrane is undoubtedly a float- 
ing arrangement; it is filled with air, and serves the 
same purpose as the air-tight chambers along the 
sides of our lifeboats. The ova are whitish when first 
laid, and they soon acquire a dark grayish-brown 
color. They usually hatch on the second or third day, 
the length of the egg period varying with the tempera- 
ture. The larva escapes from its eggshell by opening 
a conical-shaped lid formed by the extremity corres- 
ponding to its head. 
THE LARVA. 


The larva of A. maculipennis differs somewhat in 
appearance according to the stage of development, the 
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surface, and sometimes almost vertically, while brows. 
ing on submerged particles, but its almost paral. 
lel attitude is so constant that it becomes a valuable 
character to distinguish it at a glance from the large. 
headed larva of Culex, which holds its body obliquely 
at an angle from 50 to 60 degrees with the surface, 
Culer larve may also hold their body parallel to the 
surface, but they only take this position exceptionally 
and for a very short time, and even then they can 
be easily distinguished, because their body is kept at 
a greater distance from the surface on account of the 
length of their respiratory tube. A larva which 
might be more easily mistaken for an Anopheles 
is that of Dira, which has a small head, and likewise 
may remain extended at the surface of the water, but 
the usual position of the Diza larva is at the edge of 
the water close to the bank, where, emerging the 
middle part of its body out of the water, it assumes 
the shape of a horseshoe with the concavity toward 
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most striking difference being the relative size of the 
thorax which in the full-grown larva becomes much 
larger in comparison with the other segments of the 
body. The larva goes through several moultings, and 
when full-grown measures from 7 to 8 mm. in length. 
Like the larve of all other Culicidew the larva of 
Anopheles foreshadows the form of the imago to a 
somewhat greater extent than is usually the case with 
those insects, as flies for example, which pass through 
a complete metamorphosis. If we imagine the adult 
Anopheles body to be provided with tufts of hairs in- 
stead of wings, legs and proboscis, we get a fair idea 
of the appearance of the larva. Each segment along 
the sides is furnished with a tuft of branched fila- 
ments curved slightly forward. The last segment, be- 
sides two tufts of long hairs, projecting backward and 
upward from the posterior edge of its dorsal aspect, 
is furnished on the central side with a long fan-like 
whisk which dips vertically and serves the purpose of 
a caudal fin. The head is small, globular, and almond 
shaped. The eyes are situated laterally at the broad- 
est part, and above them, about the middle of each 
side are the antenne. On the dorsal surface between 
the antenne is a wide pigmented band with six 
branched hairs which probably serve to support the 
head while reversed and tilted upward for the pur- 
pose of feeding. The ventral surface of the head is 
provided with strong biting jaws above which are two 
wing-shaped bunches of filaments called the whorl- 
organs. The penultimate abdominal segment carries 
the spiracles of the large trachew and the lower edge 
of its dorsal aspect slightly overlaps the anal seg- 
ment. This last segment is armed at the tip with four 
leaf-like flaps, which are probably both respiratory 
and locomotory in function and analogous to those 
of the dragon-fly ‘odonata) larve The larve of 





PEASANT HUTS ERECTED ABOVE THE SURFACE OF THE GROUND IN THE HOPE 
OF AVOIDING MALARIA. 


been found in its stomach walls or salivary glands 
in the corresponding phases of the exogenous cycles. 


THE OVUM 


Anopheles maculipennis does not construct, like 
Culex pipiens (Lin.), the characteristic canoe-shaped 
mass of eggs described by Réaumur, in which about 
300 subconical ova are agglutinated together perpen- 
dicularly like the cells of bees’ combs and wasps’ 
nests, but lays about a hundred eggs, which float hori- 
zontally close to each other, forming irregular clusters, 
which are easily scattered by the wind. The egg of 
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Anopheles are easily distinguished from those of 
Culer on account of the smaller head, the branching 
of the lateral hair on each segment, and the absence 
of a long respiratory tube. 

The larva of A. maculipennis lies usually extended 
at the surface of the water with the penultimate sez- 
ment just awash, so that the breathing stigmata may 
open freely at the surface.. The rest of the body is 
inclined slightly below the surface, and kept in posi- 
tion among the vegetation of the surface film by the 
sete projecting from the anal segment and by the 
long balancing filaments on the metathorax and first 
three abdominal segments The larva may dip the 
anterior part of its body at various angles with the 


the water; the last segment with its long sete resting 
on the surface, and the head somewhat below an 
turned upward. The larva of Diza can be easily dis 
tinguished from that of Anopheles on account of it 
very small thorax, uniform segments, and larger stig 
mata. 

The Anopheles larva, if undisturbed, may remain 
a long while at the surface apparently motionless 
If there is any slight movement of the water it may 
drift gently with the current or turn round its own 
body axis. It is usually found amid a _ veritable 
Sargasso of floating plants and duckweed, resting with 
its hinder and lateral hairs among the floating vege- 
tation for support. Watching closely the larva which 
was absolutely motionless, one may see it suddenly 
twist its head right round. This remarkable move- 
ment is accomplished by a rotation of 180 degrees, 
which suddenly brings the ventral aspect of the head 
uppermost. In this position the mouth-parts are 
turned and inclined toward the surface, and the whorl 
organs, mandibles, and maxille begin immediately 
to work with extraordinary rapidity. The constant 
and rapid motion of the whorl-organs creates an eddy 
or current of water which brings to the mouth the 
tiny animalcules (cyclopes, cypris, etc.), diatoms and 
alge spores on which the larva feeds. After a time 
the larva may suddenly stop its whorling-organs and 
turn its head once more right round, then it may re- 
main quite motionless for a few seconds, or it may 
dart rapidly away, moving always backward in a cu- 
rious zigzag manner produced by quick, vigorous, lat- 
eral movements of its body. Having settled in a new 
place, it again suddenly twists its head and resumes 
its whorling. When disturbed, it often dives to the 
bottom, displacing itself from among the surrounding 
weeds by means of a few downward jerks, and then 
letting itself fall by virtue of its specific gravity, 
which is greater than that of the water. At the bot- 
tom it settles among the sunken débris sideways, or 
with its ventral aspect upward, and remains perfectly 
still and immovable, simulating death. After a time, 
which may be considerable, it wriggles back to the 
surface with a series of jerks, or whip-like move- 
ments of its posterior abdominal segments, which are 
always directed foremost. While floating at the sur- 
face, the larva frequently assumes a circular attitude 
to steady against the last segments of its body any 
particle on which it may be scavenging, or to clear 
the spiracles of its breathing tubes. 

The color of the larve varies greatly, according 
to food and other surrounding conditions. Those 
artificially reared in large white earthenware basins 
with a handful of sand and a few grains of rice at the 
bottom, were of a light grayish color, while those 
found in natural pools were mostly olive-green. In 
some pools within a pine forest and in a stagnant 
eanal containing slightly brackish water many larve 
were found of a beautiful jet black. Very frequently 
both the green and black larve were mottled with 
silver-white spots on one or more segments along the 
middle line of the back. 

After a period which varies considerably according 
to temperature, food, and amount of water, the larva 
transforms to pupa. 

THE PUPA. 


The pupa differs greatly in appearance from the 
larva; it strikes one as small compared to the full- 
grown larva, which therefore appears to have shrunk 
somewhat at the last ecdysis. Its head and thorax 
are closed together within a common transparent 
shell, through which one can also trace the antennae, 
the wings and the legs of the perfect insect. The 
abdominal segments remain free, and acquire a pair 
of chitinous leaf-like paddles which form a sort of 
sculling apparatus. A remarkable change is that of 
the respiratory organs, which do not open any longer 
on the penultimate segment of the abdomen, but on 
the thorax by means of two trumpet-shaped tubes. 
This change in the location of the breathing spiracles 
brings about a reversion in the attitude of the body, 
so that the pupa is enabled to float in a position bet- 
ter suited to the liberation of the perfect insect. Dur- 
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ing the pupal stage the short biting organs of the 
jarva transform into the long sucking apparatus of 
the imago, thus, being unable to feed, the head is swad- 
died up with the thorax. Notwithstanding its clums) 
appearance, the pupa is quite as active as the larva, 
and when disturbed it at once wriggles violently be- 
low. However, it rises again almost immediately to 
the surface, where it usually remains. There is a 
yery Striking difference in the sinking and rising 
movements of larva and pupa; the larva is heavier 
than the water, and therefore sinks quite easily, but 
must wriggle very actively to rise again to the sur- 
face; the pupa, on the contrary, is lighter than the 
water, therefore it has to struggle violently to sink, 
put rises without the slightest effort. 

The pupe of Anopheles can be easily distinguished 
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from those of Culer. The pupa of Culex floats in a 
more perpendicular attitude than that of Anopheles, 
the posterior edges of its abdominal segments pro- 
ject more and give a serrate appearance to its “tail 
curve,” and the respiratory tubes differ greatly in 
shipe and in the position of their spiracles. 

‘he duration of the pupal stage is about two days. 
When the time of emergence arrives, the abdominal 
sec-ments are extended backward at the surface, and 
the pupa case splits longitudinally through the middle 
of the back. Now the imago gradually extricates 
itself, using its hind legs to push with and balancing 
itself with the anterior and middle pairs. The _ per- 
fe-t insect usually remains for a few minutes on the 
surface of the water free from its pupal case, holding 
up first one leg, then another. It is enabled to 
stand on the surface of the water just like a pond- 
skater (gerris) on account of the peculiar disposi- 
tion of its ungual apparatus, but the water must be 
very smooth. The slightest rippling may wet its 
wings and drown it. After from five to fifteen minutes 
it usually takes wing and joins its companions in their 
mazy dance. 

THE IMAGO, 


Anopheles maculipennis in its perfect state varies 
greatly in size. Including the proboscis, it may meas- 
ure from 7.5 to 10 mm. in length. The antenne of 
the female insect are composed of fourteen joints, 
and are each provided with a circlet of fine hairs of 
ho very great length, those of the male have fifteen 
joints, and are beautifully plumose, the hairs being 
much longer and more thickly set, especially on the 
proximal joints. By means of these striking feathery 
antenne the male insect may be easily recognized 
The palpi, or maxillary feelers, in both sexes are 
black and nearly as long as the proboscis. They 
are clavate in the male. The long palpi of the fe- 
male Anopheles at once distinguish it from all species 
of Culex. The dorsal aspect of the thorax is of a 
dark gray color, with fine yellowish hairs. It is 
striped by three longitudinal brown lines. The wings 
are brownish, with four dark spots. Three of these 
spots are found extending along one of the veins near 
the costal vein, while one is somewhat posterior to the 
last two spots. These spots are due to a thicker ac 
cumulation of the black chitinous scales which cover 
the veins, they are quite apparent to the naked eye 
and are more conspicuous in the female. The border 
of the wing is adorned with dark brown scales, which 
fade off at the apex to a light yellowish tint, and thus 
form a fairly distinct spot. Behind the wings, on each 
side of the metathorax, are the halteres, two long- 
knobbed stalks, which are the rudiments of the second 
pair of wings. The legs are slender, very long, and of 
a dark brown color, somewhat lighter at the tips of 
femora and tibia. The femora of the anterior pair are 
not enlarged at their base, as is the case with those of 
\. pseudopictus and other species. The abdomen is of 
a dark-brown color, with long yellowish-brown hair on 
both the dorsal and ventral aspects. 

Anopheles maculipennis is very widely distributed 
throughout Europe and North America. In Italy it is 
by far the most common species of the genus Anophe- 
les. Like Musca domestica, Pulex irritans, Cimer lec- 
tularia, and other insects, it has linked itself with 
man, and is now found in all the houses and stables 
placed in the neighborhood of its breeding grounds. 


BLOOD-SUCKING APPARATUS. 


The proboscis or suctorial apparatus consists of an 
upper lip (labrum and epipharynx) and a lower lip 
(labium) inclosing a tongue (hypopharynx) and four 
piercing organs (mandibles and maxille). All these 
mouth parts combine to form the long beak-like ap- 
pendage which points forward from the head exceeding 
the length of the antenne. 

The labrum and epipharynx combined form a long, 
pointed, and grooved instrument, which tapers uni- 
formly from the base to the apex. 

The hypopharynx is an equally long, slender, lanceo- 
late rod of transparent chitin, grooved on its dorsal 
aspect, which, placed in apposition with the upper lip 
(labrum epipharynx), forms a tube for the ingestion 
of blood or plant juices. These are imbibed by the 
‘wsophagus, which is expanded into a bulb behind a 
valvular constriction of the pharynx, and acts as a 
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suction pump. The groove which runs along the hypo- 
pharynx is connected at the base of the organ with a 
short salivary duct, which divides into two smaller 
ducts, each terminating into three tubular glands ar- 
ranged like the leaves of a trefoil, and situated in the 
antero-inferior region of the prothorax. These are the 
veneno-salivary glands described by Macloskie. 

The mandibles and maxille are four fine-pointed 
needle-like rods of chitin. The mandibles have slight- 
ly broadened lancet-shaped tips with harpoon-like 
teeth, and the maxille have serrated or saw-like outer 
edges. It is chiefly through the cutting action of the 
latter that the skin is pierced. 

The labium is a long, slightly-tapering, sheathing- 
organ, which incloses in its groove all the other mouth 
parts. It is covered outwardly with an abundance of 
fine hairs and scales, and ends in two fleshy, finger- 
like appendages called labelle. These labelle are 
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furnished with muscles by which they can be dilated 
or contracted, 

When the female Anopheles “bites,” the proboscis 
is pointed downward, and the labelle are pressed 
against the skin of the victim. The labrum, the hypo- 
pharynx, the mandibles, and the maxille# are pressed 
together into one solid boring instrument, like the 
parts of a trocar. Their common tip is forced down at 
the angle between the spread labell#, which serve to 
hold and direct these clustered parts. While the pierc- 
ing organs pass into the tissues, the labium bends 
backward at about a third from its base, and its angle 
pointing toward the breast of the insect becomes more 
and more acute with the deepening of the piercing 
mouth parts. The palpi, which usually lie parallel 
with the proboscis, are raised and diverged during 
puncture. 

The habit of sucking blood is an acquired habit, con- 
fined to the female Anopheles. The male insect will 
at times alight on a hand held perfectly immobile, and 
will probe about with its suctorial mouth as if in- 
clined to bite, but will invariably fail to do so. Ina 
species of Culer (Culex elegans) the male is also a 
blood-sucker, and quite as voracious as its female. The 
female of A. maculipennis will readily bite when in- 
closed in a test-tube, the open end of which is held in 
contact with the skin; but it is almost impossible to 
induce some Culices to bite under such conditions. A 
pseudopictus, like the Culices experimented upon 
would not bite when inclosed in a glass tube. Anophe- 
les of both sexes will readily suck up the juices of 
plants and the females can be kept alive for several 
months by feeding them with sliced ripe fruit The 
habit of sucking blood from a vertebrate is not peculiar 
to mosquitos only, but is exhibited by various diptera 
In some it is common to both sexes, but usually it is 
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confined to the female and may probably be connected 
with the development of the eggs. 
RESTING ATTITUDE. 

A. maculipennis usually when resting on a vertical 
surface sits with its body at an angle of about 30 deg., 
the angle however varying somewhat according to the 
position of the legs, the development of the ovaries, 
and the state of engorgement. This attitude is very 
different to that of A. pseudopictus. The latter, when 
resting on a wall, seems almost perpendicular to it, 
because in fact the body of the insect and the support- 
ing surface usually form an angle of about 70 deg. and 
sometimes one of almost 80 deg. 

Mr. E. Austen, the distinguished dipterologist of the 
Natural History Museum, having noticed this peculiar 
perpendicular attitude in A. funestus (Giles) and A. 
costalis (Loew) at Freetown on the West African Coast, 
mentioned it in his report of the Liverpool Malarial 


1406. 22533 
Expedition as a striking character which might enable 
anyone to distinguish at a glance these Anopheles from 
the Culices of the locality. Unfortunately this char- 
acter, which held good only for the species of a certain 
locality, was erroneously interpreted by subsequent 
writers as a general means of distinction between the 
Culex and Anopheles genera. 

A character which seems to be truly diagnostic be 
tween the Culex and Anopheles genera is that pointed 
out by Mr. Waterhouse. In Culex the head and thorax 
form an angle with the abdomen which gives the in- 
sect a curious humpbacked appearance; in Anopheles 
the head, thorax, and abdomen are almost in a straight 
line. 

BREEDING GROUNDS, 


In the district of Ostia Anopheles maculipennis was 
very widely distributed. Its larve were found in al- 
most every water collection from the broad emissary 
of the swamp to a smc'l tub half-full of rain water 
near the pumping station. The region is being par- 
tially reclaimed and is intersected by a vast system 
of drainage canals which during the summer were 
stagnant and overgrown with aquatic vegetation. 
Larve of Anopheles were found in the majority of 
these canals, especially on the leeward side of bridges. 
In the wider canals and larger pools the larve were 
mostly along the banks in the little shallow bays and 
inlets formed by the union of clumps of reeds. To- 
gether with the larve of A. maculipennis were fre- 
quently found several species of Culex larve, usually 
C. penicillaris, and C. annulatus. In a pool within 
the pine forest of Castel Fusano and in some pools 
and ditches within the cane jungle beside it were also 
found larve of A. pseudopictus. In the brackish water 
near the closed-up outlet of the emissary, among 
large brown clumps of floating alge and seaweed, the 
larve of A. maculipennis were very plentiful. In pools 
entirely covered by duckweed (lemma) Anopheles 
larve were never found. Larve in all stages of de- 
velopment were constantly found from the beginning 
of June to the end of October, thus showing a contin- 
uous, irregular succession of generations. 

The number of larve in the different pools and at 
different times varied greatly without any apparent 
reason. A striking instance of this was that of a small 
pool in Castel Fusano: On September 20 this pool con- 
tained absolutely no larve either of Culex or Ano- 
pheles; but a fortnight later it was found to be simply 
teeming with both in all stages of growth, and on its 
surface were floating innumerable Culex egg-masses. 

In all the pools and canals were enormous numbers 
of frogs, besides swarms of larve of dragon flies and 
water beetles. The emissary and the wider canals 
contained, moreover, several species of fish, among 
which the young of gray mullet (Mugil cephalus) were 
innumerable, but the Anopheles larve occupied the 
shallows at the edge of the stream, where they were 
greatly protected by the dense aquatic vegetation. 

After torrential rain the number of larve remained 
almost the same in those pools which were under 
cover of trees and were not liable to be scoured out by 
the rain, on account of the depth of their banks, but 
they diminished somewhat in the smaller shallow 
pools in more open places, and almost entirely disap- 
peared from the emissary after its outlet had been 
opened and a strong current established by the accu- 
mulation of water due to rain and pumping operations. 

The adult insects were found in great numbers in 
the houses and stables of the district. In stables they 
seemed to rest by preference on the old, dusty cobwebs 
which heavily curtained the ceilings In the houses 
they chose the darkest corners often resting under 
beds, tables. and chairs, or on dark-colored clothing, 
but more frequently on the ceiling, especially when 
these were vegrimed with the smoke of winter fires, 
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and well out of the way of danger. In the bedrooms 
of an inn at Ostia, which had a blue stripe all round 
their whitewashed ceilings, the Anopheles seemed to 
settle by choice on tne dark stripe for protection. It 
is almost ridiculous how these insects escape detection 
by those who are not in the habit of looking for them. 
One may often collect 10 or 20 specimens in @ room 
which after a cursory search seemed to be absolutely 
deprived of them. The same difficulty is experienced 
in the detection of larve. One must learn first how 
to look for them, and then how to see them. The best 
places in which to find adult Anopheles are stables, 
hen-coops, and pigsties. ‘In human habitations they 
usually occupy the kitchens and rooms on the ground 
floor. In an old, filthy wineshop in Ostia they could 
be collected by hundreds toward the end of June. 
During the summer months both sexes are found in 
the houses and stables, although the females are al 
ways by far the most numerous, but in winter only the 
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hibernating females are found especially in small, dark 
cellars and cupboards, where they are not likely to 
be disturbed During summer, the Anopheles do not 
seem to remain long in the houses and stables. Their 
number varies greatly from day to day in the same 
room, and specimens captured in rooms inhabited by 
malarial patients or filariated dogs are usually found 
to harbor only the earliest exogenous phases of these 
parasites. Fresh specimens arrive every evening, gorge 
themselves on the blood of men or domestic animals, 
hide for some hours in the darkest corner they can 
find, and go out again in the morning or the next even- 
ing The female Anopheles feed every two or three 
days; they may oviposit more than once. Their life- 
cycle is short during summer; those who are unable to 
oviposit at the end of the warm season hibernate and 
deposit their eggs in the spring toward the end of 
March. In some localities a few Anopheles larve may 
be found throughout the winter, as if, like in some 
species of Culex, the insects were able to pass the win- 
ter in a long protracted larval stage 

In Ostia the adult specimens of Anopheles maculi- 
pennis were very abundant throughout the month of 
July, and continued so till the middle of September, 
when four days of torrential rain greatly diminished 
their numbers. After this, however, the number again 
increased, and remained fairly constant till the middle 
of October, when the weather became cooler and the 
autumn rains set in In July and August the Ano- 
pheles used to appear very punctually a few minutes 
ifter sunset and disappear avain *“-w minutes after 
sunrise In September and Octobh.:, when there were 
several dull and cloudy days, a few stragglers were 
occasionally seen on the wing throughout the day 
They never tried to bite during the day even when dis- 
turbed from their resting places 

{nopheles ma ulipennis does not migrate far from 
its breeding grounds. It is distinctly local, but it may 
spread by means of human agency; thus: it is often 
earried long distances with loads of straw and hay 
among which it may have taken shelter The possi- 
bility of its dissemination by means of coaches and 


railway carriages was frequently verified The epi- 
demiology of malarial fevers strongly corroborates the 
numerous observations of entomologists as to the con 
tant limitation of Anopheles to the same areas. The 
idea that strong winds might carry mosquitos to con 
siderable distances is erroneous. During strong breezes 
mosquitos invariably take shelter in thick foliage 
The water collections chosen by Anopheles for the 


breeding of their progeny are not so likely to become 
entirely dried up as those of Culices; however, this may 
happen in some extreme droucht, and Nature has pro- 
vided for it by enabling the larve to reach the pupal 
stage in a relatively shorter period Experiments 
made by Prof. Celli show that the larve may continue 
to live in the moist ground for three or four days and 
that the pupe# continue to develop perfectly well even 


when the mud has dried up entirely 

A few experiments were made to study the lative 
value of natural enemies as regards the ‘estruction of 
mosquito larve Among insect enemies the most 


destructive to A. maculipennis was the larva of a very 
common and beautiful species of dragon fly, the body 
of which is of the most brilliant geranium color. Such 


experiments, however, are of little value, because it 
is impossible to reproduce in vitro the natural condi 
tions. In fact it is quite likely that the larve of this 
dragon fly would have taken other food by preference 
in their natural breeding ground, as is most reason 
ably suggested by the size of their curious prehensile 


organs, usually called “masks,” and by their habit of 
living in the soft mud at the bottom of ponds and 
ditches. The fact wa ertainly evident that countless 
numbers of mosquitos reached their adult stage, not 
withstanding the extreme abundance of their natural 
enemies 

No experiments were made with larvicides; the vast 
extent of ground covered by innumerable pools, 
swamps, canals, and ditches, usually thickly over 
grown with aquatic vegetation, offered such difficulties 
that any attempt of the kind would have been hope 


lessly futile Undoubtedly there are collections of 
water suitable to the kerosene treatment, especially in 
the neighborhood of habitations, but many of these 


could preferably be filled up, drained; or stocked with 
small fish 

The great remedy against mosquitoes is the abolition 
of their breeding grounds; this, of course, is no easy 
problem Until then, however, the recent discoveries 
and experiments show that protection against ele- 
phantiasis and malarial fevers may be efficiently ob- 
tained by educating colonists in the réle of the mos- 
quito and in the use of mosquito netting 


WEATHER SUPERSTITIONS.* 
By Epvwin G. Dexter 


Tue modern science of meteorology, emerging from 
the mist and darkness of ignorant guess and surmise, 
has left its path strewn with many a shattered idol. 
Jupiter Tonans the Thunderer, Pluvius the Rain- 
maker, and a hundred other weather gods were top- 
pled from their lofty pedestals ages ago, while St. 
Swithin and his twoscore of saintly colleagues, whose 
days dominated the weather for the rest of the year. 
have been quite as surely if more§recently dethroned 
by the delicate instruments and skillful calculations of 
the modern weather-man 

It is interesting to turn the gaze backward and view 
in the light of modern scientific research the fallacies 
that have been corrected and the superstitions that 
have been lived down. In the centuries that have gone. 
each event was a portent Nature’s moods were not 
interpreted in terms of cause and effect. As a conse 
quence, the weather prophets were likely to forecast 
that which was most wished for, and to lay down as a 
general, if not infallible law, that which was a mere 
coincidence of totally independeht events 

The enormous extent to which such a forete!ling has 
been carried on, is shown by the vast array of weather 
proverbs and adages handed down from the past, while 
the faultiness of their generalizations has been proven 
by the utter failure of most attempts at their verifica- 
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tion. Among the most common of these wise sayings 
are those which assert a controlling influence of certain 
days over the weather for considerable periods to fol- 
low. The most potent of these special days seems to 
have been sacred to some particular saint, and per- 
haps the most powerful of all in this respect was the 
far-famed St. Swithin, whose wonderful prowess as 
a rain-maker is shown in the verse: 
“St. Swithin’s day, if thou dost rain, 
For forty days it will remain. 
St. Swithin’s day, if thou be fair, 
For forty days ‘twill rain nae mair.” 

He seems to have been the patron rain-saint of Eng- 
land though standing in the same relation to that 
country as Saints Medard and Gervais to France, Saint 
Martin of Boullions to Scotland, and Saint Godelieve 
to France. 

As all these rainy-day saints have days set apart for 
their special reverence in the early summer, and the 
weather at that time of the year is unsettled, it is 
not strange that some one of them has shown quite 
regularly for centuries the power of the spell cast by 
him, and thus demonstrated from time to time his 
right to a place in the category. 

Except for St. Swithin’s day, perhaps the most be- 
rhymed day in the church calendar is Christmas. The 
condition of snow at that season of the year seems to 
have been portentous, probably with good reason in its 
relation to health, as the accepted truth for temperate 
climate of the line “A green Christmas, a fat church- 
yard,” testifies, but some other wonderful effects have 
been noted, as— 

“Light Christmas, 
Light wheatsheaf, 
Dark Christmas, 
Dark wheatsheaf.” 
And a peculiar relation between Christmas and Easter: 
“A green Christmas, white Easter, 
White Christmas, green Easter.” 

It must be admitted regarding this class of proverbs 
that they may be built upon some observational knowl- 
edge, yet too commonly a coincidence between a day 
in the church calendar and a characteristic of weather 
has been put into doggerel verse, and from that time 
on its truth has been corroborated by a faithful re- 
membering of the occasions that worked well, and an 
equally as careful forgetting of those that did not. 

There are grounds for suspecting that the existence 
of many of the most “catchy” of all the proverbs is 
due to the tendency which existed a century or two 
ago, especially in England, where the crop of sayings 
seemed to be most prolific, of putting words together 
in such a way as to form rhyme, even at the expense 
of truth. A case in point, though not from weather 
lore, is the epitaph upon a seventeenth century tomb- 
stone in an English country churchyard: 

“Here lies the body of Thomas Woodhen, 
The kindest of husbands and best of men.” 
Directly beneath is the explanation 

‘His name was Woodcock, but it wouldn't come in 
rhyme.” 

In the same way, we may wonder what many of our 
weather couplets would be, if other words had “come in 
rhyme” better 

Under another class of proverbs, we find an extensive 
array of authorities, many of whom have gained cred- 
ence for their prophetical utterances by sheltering 
themselves under the protecting mantle of astrology or 
astronomy. These sayings have to do with such com- 
monly accepted beliefs as those of weather changes 
accompanying changes in the phases of the moon; 
the equinoctial gales; the potency of “sun-dogs,”’ moon 
rings and halos 

In the well-known ballad of Sir Patrick Spens, we 
find this superstition presented by the Knight and 
Captain 

“Late, late, yestere’en, I saw the new moon 
With the old one in his arm, 
And I fear, I fear, my master dear, 
That we shall come to harm.” 
While with reference to a halo, our more modern 
“Wreck of the Hesperus” furnishes another quota- 
tion: 
“I pray thee, put into yonder port, 
For I fear the hurricane 
Last night the moon had a golden ring, 
And to-night no moon we see.” 

Predictions of this class are more apt to con- 
tain truth than any of the others given, as they prob- 
ably exist only under those atmospheric conditions 
which often precede a storm, and may be considered 
more trustworthy 

Nearly all of the proverbs of the class we are treat- 
ing are founded in part upon certain scientific theories 
with regard to the relative position of sun, earth, and 
moon, theories which would seem to call for atmo- 
spheric disturbances under certain conditions, yet a 
careful observation of fact has, for the most part, shat- 
tered their validity. Even our equinoctial storm is a 
doubtful quantity 

Richard Inwards* in an interesting article alludes 
to the fact that De Hoverly examined the tables of the 
Royal Society for the year 1774, and noted that of 
forty-six marked changes in the weather for that year, 
only ten occurred at days of so-called lunar influence, 
but two of these being at the new moon, and none at 
all at its full 

M. Flammarion is also quoted as saying that “the 
moon's influence unon the weather is negligible.” 

Our popular belief with regard to the equinoctial 
gales is hard to give up, yet Nature, vol. 30, page 288, 
gives us the following interesting facts: 

“For the years 1870-1884 inclusive, a careful record 
of all the severe storms occurring in the vicinity of the 
British Isles was kept tabulated, with the idea of ascer- 
taining their periodicity. 

“Although there was shown to be something of a 
rhythm in their annual occurrence, the results showed 
no greater frequency at the equinoxes than any other 
time; in fact, that other periods, especially during 
the winter months, were much more liable to be ac- 
companied by marked weather disturbances than just 
this time, the reputation of which is so bad for un- 
seemly behavior.” 

Another class of weather proverbs having to do 
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with the behavior of animals is handed down to 
in almost numberless variety. It would seem as j¢ 
every animal and plant with which man is familiar hay 
been accredited by some one with special power of 
prognostication, and boldly championed in verse or 
prose. 

The following poem written by Dr. Janner to a friend 
includes many, not only of this class, but of others 
which we have under discussion: 

“The hollow winds begin to blow; 

The clouds look black, the glass is low. 
The soot falls down, the spaniels sleep, 
And spiders from their cob-webs peep. 
Last night the sun went pale to bed, 
The moon in halves, hid its head; 

The boding shepherd heaves a sigh 

To see a rainbow in the sky. 

The walks are damp, the ditches smell; 
Closed is the pink-eyed pimpernell. 
Hark! How the chairs and table crack! 
Old Betty’s joints are on the rack. 
Loud quack the ducks; the peacocks cry: 
The distant hills are looking nigh. 
How restless are the snorting swine; 
The busy flies disturb the kine; 

The cricket too—how sharp he sings! 
Puss on the hearth, with velvet paws, 
Sits, wiping o’er her whiskered jaws. 
Through the clear stream the fishes rise, 
And nimbly catch the incautious flies. 
The glowworms, numerous and bright, 
Illumed the dewy dell last night. 

At dusk the squatted toad was seen 
Hopping and crawling o’er the green. 
The whistling wind the dust obeys, 
And in the rapid eddy plays. 

The frog has changed her yellow vest, 
And in a russet coat is drest. 

Though June, the air is cold and still; 
The blackbird’s mellow voice is shrill. 
My dog, so altered in his taste, 

Leaves mutton bones, on grass to feast. 
And see yon rooks, how odd their flight! 
They imitate the gliding kite, 

And seem precipitate to fall, 

As if they felt the piercing ball. 

T'will surely rain, I see with sorrow; 
Our jaunt must be put off to-morrow.” 

These allusions, as the concluding lines indicate, |) ive 
to do only with an approaching storm, though ii is, 
I believe, noticeable that the animal and plant prov: rbs 
deal almost entirely with such predictions and tliose 
of the seasons. 

All classes of the animal kingdom, birds of the -ea, 
dometic animals including cows, swine, dogs and «ats, 
and hibernating and aquatic animals, seem to have 
been included within this category of prophvts. 
The acme of credulity is reached in those concerning 
the leech. This animal is a conspicuous figure in the 
prognostications, although the smaller fish, by the 
frequency of their coming to the top of the water, are 
said to be modest competitors for honors. The 
prophetic instinct of the leech has been the subject of 
learned treatises, and at least two whole volumes have 
been written about him. One of these explains in full 
a*wonderful instrument, which the author and inven- 
tor, Dr. Merryweather, called the “tempest prognos- 
ticator,” and for which he claimed wonderful things. 
Its success depended upon the supposed activity of the 
leech before a storm, and was so arranged that the 
little animal, by his contortions at such a time, was 
made to ring a bell, and thus give an alarm. He states 
in his book that he could make a single leech ring the 
great bell of St. Paul’s, and by so doing, allow time 
for preparations for the coming torrent, and thus be 
instrumental in preventing much discomfort and pe- 
cuniary loss. I do not know how successful the learned 
Doctor was in introducing this invention to the public, 
but if his success were at all commensurate with his 
faith in its efficacy, or his ingenuity in its construction, 
he must have died wealthy. 

A fourth class of proverbs might be included, which 
has to do with some supposed relation between one 
meteorological condition and another soon to follow, 
or of certain conditions existing at one time of day 
being indicative of immediate change. As an example 
of the first: 

“A storm of hail 
Brings frost in its tail.” 
Or 
“If the rain comes before the wind, 
Lower your topsails and take them in; 
If the wind comes before the rain, 
Lower your topsails and hoist them again.” 
Or of the latter: 
“Sun at seven, 
Rain at eleven.” 
And: 
“The rainbow in the morning 
Is the shepherd’s warning. 
The rainbow at night 
Is the shepherd’s delight.” 
And this, in which we still retain much confidence 
“Evening red and morning gray 
Are sure signs of a pleasant day.” 

As has been already intimated, the great trouble with 
the weather proverb is its questionable veracity. Ac- 
cording to its assertion, things should be what they 
generally are not. As an example of this, Dr. C. ©. 
Abbott says, of the belief that the opossum before a 
severe winter burrows deep into the ground, while in 
expectancy of a mild one, occupies a hollow tree: 

“This seems very reasonable, and would pass a‘- 
mirably as a weathersign but for one important cir- 
cumstance. While you may find one or more in a tree, 
your neighbor may find as many in the ground. | 
have known this to be the case more than once. Under 
these circumstances, meet your neighbor at the fenve 
and compare notes.” 

“What about the winter?” 

But whatever of interest may be connected with 
these few examples from the vast array of weather 
proverbs with which the folk-lore of former generations 
teems, they can hardly be said to have much scientific 
value. So permeated are they all with the unscientific. 
so warped is the truth by the desire to make it jingle, 
that the value is little other than historical, as showing 
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that the vagaries of the weather were in centuries past 
the object of common observation. 

What the effects of one meteorological condition may 
be upon another we care little, and we must at any rate 
leave their study to the meteorologist. The influence, 
however, of those conditions upon members of the ani- 
mal kingdom, and especially upon man, are of great 
interest, though not as a means of weather prognosti- 
cation. In this modern day, when man is being recog- 
nized more and more as a creature of his environment, 
a sequence of personalities, each one varying from 
others as the conditions of that environment vary, it 
has seemed strange that of external conditions, the 
weather has received so little scientific attention. Al- 
though there is considerable literature bearing directly 
or indirectly upon the subject, the bulk of it is princi- 
pally of interest to the physician, treating as it does 
of the effect of the weather upon bodily health and 
lisease. 

That there is a relation between weather and mental 
states which can be hardly other than cause and effect, 
has seemed evident to many. A writer in one of the 
British magazines * said, in discussing the question: 

“There are many persons who are simply victims of 
the weather. Atmospheric influences play upon them 
as the wind plays upon the strings of an A®olian harp, 
with the difference that the harp never utters discord 
in reply. A leaden sky weighs upon them with a 
crushing weight, and suggests all manner of unpleas- 
ant anticipation. Then the gloomy side of life comes 
out. The bitter sayings of friends are brought to 
mind. The old groundwork of forgotten quarrels is 
remembered; uneasy questions arise with regard to 
the future. One gets tired of life. A sort of indefinite 
dread is the general mental influence, a faint continua- 
tion of the superstitious fancies which mark the child- 
hood of nations and men.” 

Who has not at times felt this influence? In all 
the vigor of perfect heaith, it may hardly be recog- 
nized; but when the vital forces are depleted by the 
exhausting effects of a long nervous or physical strain, 
the influence of this phase of cosmical environment is 
sure to make itself known. Then come those days when 
everything is sure to go wrong. How inconsiderate 
are our friends when the east wind blows and the 
skies are heavy! If we are teachers, how provoking 
the pupils suddenly become! How dangerously doubt- 
ful seems to-day the venture which yesterday, in the 
bright sunlight, seemed certain of success. 

Literature is full of citations which lead us to be- 
lieve that those who have “felt most” this great world’s 
pulsations have been perceptibly affected by its tem- 
perature. Charles Lamb said that nothing less than 
a sweltering August sky could meet his craving. At 
such a time, he remarked, he felt himself immortal, 
“as strong again, as valiant again, as wise again, and 
a great deal taller.” 

The poet Moore rejoiced like a song-bird in the sun- 
light. 

“No joy like this, 

To sit in sunshine calm and sweet. 
It were a world too exquisite 

For man to leave it for the gloom, 
The deep, cold shadow of the tomb.” 

Byron, too, shows that a bright day had an extra- 
ordinary and apparently unusual effect upon him. 

“I am always more religious,” he said, “on a sun- 
shiny day, as if there were some association between 
the internal approach to greater light and purity and 
the kindling of this dark-lantern of our external ex- 
istence.” 

He could “bear cold no better than an antelope, and 
never yet found a sun quite done to his taste.” 

Shelley loved the intensest ardor of the sun, and 
wrote many of his best things on the roof of his house 
near Leghorn, unscreened from its rays. Rousseau, 
like him, used to bare his head to the sun. As soon as 
the days began to turn, the summer for him was at an 
end. His imagination at once brought winter. 

Southey, during one of his temporary visits in Eng- 
land, after a long sojourn in Italy, very forcibly ex- 
presses himself in a letter to a friend: 

“I have lived too long abroad to be contented with 
England. I miss the sun in heaven, having been 
upon a short allowance of sunbeams for the last ten 
days; and if the nervous fluid be the galvanic fluid, 
and the galvanic fluid the electric fluid, and the electric 
fluid condensed light, zounds! what an effect must 
these vile dark rainy clouds have upon a poor nervous 
fellow like me, whose brain has been in a state of high 
illumination for the last fifteen months.” 

Shakespeare himself was keenly observant of the 
effects of weather. One of the most striking examples 
of this is in “Romeo and Juliet.” The fatal brawl in 
which Tybalt is slain is precipitated by the effect of 
the temperature upon the principal actors. Benvolio 
realized that possibility, and in an attempt to restrain 
his lively companion, said: 

“I pray thee, good Mercutio, let’s retire: 

The day is hot: the Capulets abroad, 

And if we meet, we shall not ’scape a brawl, 

For now, these hot days, is the mad blood stirring.” 

But his warning was disregarded. As a result, when 
the Montagus and the Capulets met, they fought. Mer- 
cutio lost his life; Romeo was banished for slaying 
Tybalt; Juliet was forced to take the potion to 
avoid a hateful marriage with Paris during her lover’s 
absence, and was discovered, apparently dead, by 
Romeo, who killed himself, and Juliet awakening, com- 
pleted the tragedy, “falling dead on the body of her 
lover.”” Terrible results from the effects of this one 
hot day 

Although we may not believe that this was alone 
responsible, for even a hot day could hardly have 
proved so potent had sluggish blood coursed the Capu- 
lets’ veins, still investigations which I have recently 
made * seem to corroborate the wonderful observational 
powers of the great literary master in matters of 
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weather influences. The records of the police courts 
of New York city, studied in connection with those of 
the Weather Bureau, show conclusively that not only 
on the hot day, but that during certain other meteor- 
ological conditions, unknown perhaps by name to the 
author of “Romeo and Juliet,” was the “mad blood 
stirring.” Records of deportment in the public schools, 
of suicide, of death, of general health, and of the be- 
havior of the insane similarly studied, show unmistak- 
able evidence of a weather influence, and in spite of 
the fact that it seemed to Samuel Johnson a very sorry 
thing that “a being endowed with reason should resign 
his powers to the influence of the air, and live in 
dependence upon weather and wind,” even the most 
phlegmatic of us must acknowledge the potency of the 
east wind and the leaden sky. 
University of Illinois. 


ALUMINIUM AND ITS ALLOYS. 


Tue electrolytic process for the extraction of alumi- 
nium, which was patented in 1887 by Héroult in Eu- 
rope and by Hall in America, has resulted in such 
a great diminution in the cost of production that the 
price of the metal has fallen from about twenty shill- 
ings to one shilling a pound. It is not surprising that, 
in the early days of the electrolytic industry, this 
circumstance, combined with the many very valuable 
properties of aluminium, caused extravagant hopes 
for its future to be raised. 

The experience that has been gained in the past 
five or ten years has enabled us to form a truer esti- 
mate of the value of the metal, though it would be 
difficult to say even now to how great an industrial 
importance it may ultimately develop. A very good 
idea of the present position and prospects of the in- 
dustry may be obtained from two papers recently pub- 
lished in the Journal of the Institution of Electrical 
Engineers.* The first of these, by Prof. E. Wilson, 
gives the results of an elaborate series of tests of 
the physical properties of a numbcr of aluminium 
alloys; we shall have occasion to refer to this paper 
later. The second paper is by Mr. W. Murray Morri- 
son, and contains a description of the British Alumi- 
nium Company’s works at Foyers and an account of 
the applications of the metal, its use as an electrical 
conductor being considered at some length. 

The Hall and Héroult processes for the electrolytic 
extraction of aluminium are practically identical 
and are too well known to need lengthy description. 
The aluminium is obtained as the result of the elec- 
trolysis of alumina dissolved in melted cryolite 
(6NaF.ALF.). The electrolysis is carried out in a 
carbon-lined crucible, at the bottom of which the sep- 
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to overflow, the film of oxide adhering to the molten 
metal that has run over acts as a siphon tube, and 
will siphon out a considerable quantity of the alumi- 
nium. 

The two most marked characteristics of aluminium, 
on which its principal applications depend, are its 
high affinity for oxygen and its low specific gravity. 
The former of these properties causes aluminium to 
play a part of considerable importance in the metal- 
lurgy of other metals. Thus in the casting of steel, 
iron, brass, etc., the addition of a small quantity, two 
to five pounds per ton, of aluminium is found greatly 
to improve the finished casting; the aluminium, by 
combining with the occluded gases, reduces the blow- 
holes and renders the metal being cast more fluid and 
ultimately more homogeneous. Though the actual 
quantity used in this way is but a small percentage 
of the metal to which it is added, the total consump- 
tion of aluminium for this purpose is very large. 
A second use for aluminium depending on the same 
principie has been devised by Dr. Goldschmidt for 
producing high temperatures, and has been applied 
to the welding of iron rails, pipes and so forth. A 
mixture of iron oxide and finely divided aluminium is 
used, and is ignited by means of a magnesium ribbon; 
a very high temperature is immediately reached by 
the oxidation of the aluminium at the expense of the 
oxygen of the iron oxide. This process, having been 
only lately introduced, has not yet become of much 
commercial importance, but is full of promise. 

The extremely low specific gravity (2.6) of alumi- 
nium has naturally resulted in its use in cases in 
which weight is a drawback. Thus in naval and 
military equipments, in motor-car construction and like 
applications, the metal already finds considerable and 
increasing employment. For cooking utensils the use 
of aluminium is steadily increasing: the metal is 
eminently suited for this purpose, as, apart from its 
lightness, it is a good conductor of heat, is not liable 
to deteriorate in use and gives rise, if dissolved, to per- 
fectly harmless compounds. Applications of this kind 
may seem small individually, but in the aggregate 
they constitute no mean field for the metal to cap- 
ture. 

The chief drawback to aluminium is its low tensile 
strength, which, for the cast metal, is only from five 
to eight tons per square inch; but for this weakness 
its utility would be enormously increased A certain 
amount of improvement can be effected by alloying 
a small quantity, generally less than 10 per cent, of 
some other metal, such as nickel or copper, with the 
aluminium. The specific gravity of these alloys is 
only slightly higher than that of the metal itself, 
but the tensile strength may be made two or three 
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arated metal collects, the liberated oxygen combining 
with the carbon of the anode and passing off ultimate- 
ly as carbon dioxide. It is interesting to note that, 
whereas the specific gravity of solid aluminium is less 
than that of solid cryolite, in the fused condition this 
order is reversed; but for this the process in its pres- 
ent form would be unworkable. Some figures showing 
the cost of production by the Héroult process are 
given by Mr. Blount in his “Practical Electrochem 
istry,” as follows: 


Cost of power.... 2.2 pence per lb. of aluminium. 
Cost of alumina.. 4.0 3 a “a 
Cost of electrodes. 2.0 ” - * 

” ” ” 


Cost of labor, etc. 2.0 


Total cost...... 10.2 

It is probable that this éstimate is somewhat high, 
but it is sufficient to show that the cost of power is a 
very important item, which explains the necessity 
for the use of water power. The cost of power per 
pound is higher than in any other electrolytic manufac- 
ture; it forms, it wil] be seen, about one-fifth of the 
total cost; in the manufacture of calcium carbide, 
another electrochemical industry requiring cheap 
power, the ratio of cost of power to total cost is about 
1 to 7.5. 

The product of the electrolytic furnace is very pure. 
According to Mr. Morrison, commercial aluminium is 
99.5 to 99.6 per cent pure, the impurities being iron 
(about 0.25 per cent) and silicon (about 0.17 per cent). 
A sample of pure commercial aluminium analyzed by 
Prof. Wilson contained 0.31 per cent Fe and 0.14 per 
cent Si, which agrees pretty closely with Mr. Morri- 
son’s figures. 

This standard of purity has only been gradually 
attained, and we may hope for further improvement. 
The purity is a matter of importance, as it affects the 
value of the metal as an electrical conductor in two 
ways, for impurities not only lower the conductivity, 
but also increase the liability to atmospheric corro- 
sion. The evidence as to the power of aluminium to 
withstand atmospheric influences, especially in towns 
or places where the air is bad, is somewhat conflicting, 
but on the whole it seems that the metal is fairly sat- 
isfactory in this respect. The thin film of oxide which 
immediately forms on the surface of the metal in 
air acts as a protective coating. Mr. Morrison quotes 
an interesting illustration of the tenacity of this oxide 
film; if the metal is cast into a mould and allowed 
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times as great. Exceedingly valuable data relating to 
a number of these light alloys are contained in the 
paper by Prof. Wilson to which reference has been 
made above It is impossible to enter at all fully 
into the results obtained by Prof. Wilson, as_ the 
paper is itself so condensed as to be little more than 
a summary, but a few of the more interesting con 
clusions may be briefly tabulated. In the accompany 
ing table is shown approximately the effect of alloying 
different metals on the conductivity, specific gravity 
and strength of aluminium. 

Aluminium is now finding considerable employment 
as a substitute for copper as an electrical conductor 
especially in America, where it is used to a large ex 
tent in connection with the transmission of power over 
long distances. One of the most important of these 
installations is the transmission of 12,000 horse power 
from the Snoqualmie Falls to Seattle and Tacoma, 
a distance of more than forty miles. In this scheme 
an alloy of aluminium with 1% per cent of copper has 
been used, the lightness and strength of this alloy 
enabling spans of 150 feet to be made with safety 
A great saving in the number of poles is thus effected 
which is one of the principal advantages gained 
Numerous other important transmission schemes might 
be quoted in which aluminium is used, or in which it has 
been decided to use it. As has been just pointed out, the 
use of aluminium effects a great saving in the number 
of poles required; it also involves dealing with a much 
smaller weight of conductor, and is, finally, cheaper 
than copper. In round numbers, for equal conductiv- 
ity, the section of an aluminium cable is one and a 
half times that of a copper one, the weight is half 
and the tensile strength three-quarters It is the 
decreased weight which, in spite of the smaller ten- 
sile strenzth, allows longer spans to be used, and this 
effect can be made more marked by the use of a 
suitable alloy possessing increased strength without 
much diminished conductivity or much higher specific 
gravity. Mr. Morrison gives an interesting table show 
ing the variation, according to the price of copper, in 
the price per pound that can be paid for aluminium 
for equal conductivity and equal cost. From this it 
appears that with copper at its present price of about 
tenpence per pound, twenty-one pence per pound could 
be paid for aluminium, which is two or three pence 
above its market price, showing that aluminium con- 
ductors are cheaper. 

It is to be noted that the above remarks apply only 
to bare conductors. Where insulated cables are needed 
for low tension work the increased diameter of an 
aluminium conductor involves increased cost in in- 
sulating material: moreover, with lead-covered cables 
the increased weight of the lead would almost, if not 
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quite, cancel the decrease in weight gained by sub- 
tension 
cables it is possible that aluminium may in some cases 
Thus in a paper by Mr. M. 
O’Gorman* it is shown that increasing the diameter of 
the conductor may produce such a diminution in the 
depth of insulation necessary as to lessen the total 
such circumstances a tubular copper con- 
used 
There seems, therefore, a possibility 
invade 
the field of insulated cables, hitherto regarded as pecu- 


stituting aluminium for copper For high 
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PURIFICATION OF FEED-WATER FOR LOCO- 
MOTIVES 


Tue inconveniences attending the use of hard water 


for the supplying of boilers have long been recognized. 
Such water gives rise to deposits that have to be re- 
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Fie. 3.—INTERMITTENT WATER PURIFIER. 


moved by chipping As these deposits are generally 
bad conductors of heat, the fuel is not well utilized and 
the vaporization is irregular. When a boiler covered 
with scale becomes overheated, the plate may be 
raised to a red heat; and if, through a fissure, the 
water comes into contact with the super-heated metal, 
an explosion may occur. Calcareous water, moreover, 
produces corrosions that sometimes make the metal 
become dangerously thin 

Such inconveniences, which are very marked in loco 
motives, have led the various managements of rail- 
roads to study methods of remedying them. The re- 
sults of these studies, furnished on the occasion of the 
last Exposition, we shall briefly recall 

In the first place, what are the injurious substances 
met with in water? Primarily, materials in suspen- 
sion, especially organic ones; and secondarily, dis 
solved salts, which are generally carbonates or sul- 
phates of lime and magnesia. Water is also injurious 
to boilers if it contains chloride or nitrate of mag- 
nesium, both of which are very corrosive 

The carbonates of lime or magnesia are eliminated 
by means of lime water or caustic soda. The sulphate 
of magnesia is precipitated by the addition of caustic 
soda, which, through motives of economy, is some- 
times replaced by carbonate of soda 

It is only quite recently that it has been proposed 
to correct the bad quality of water in stationary plants. 
Railroad companies were formerly, and often are still, 
content to supply locomotives with impure water, 
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colorado, a South American wood. The South Ameri- 
can, as well as a certain number of French railroad 
companies, have pointed out the excellent results ob- 


tained by this method. An analogous result is ob- 


tained with Campeachy wood, which the French State 


railroads are employing with success. Some lines, 
moreover, use a mixture of Campeachy and Quebracho, 
in conjunction, oftentimes, with a solution of carbon- 
ate of soda. Extract of chestnut seems to have given 
analogous results. 

A Belgian company diminishes the adhesion of the 
deposits by putting into the boiler, after each washing, 
about two pounds of potatoes. For preventing the ad- 
hesion of the scale, the use of petroleum has likewise 
been tried. Zinc, too, has long been used for the same 
purpose. This forms with the metal of the boiler a 
voltaic couple, which sets hydrogen free at all points 
of the boiler, and thus prevents the adhesion of the 
scale. As regards locomotives, the experiments have 












































Fie. 4—THE BERANGER-STINGL WATER 
PURIFIER. 
been quite numerous, but have given only very 
mediocre results. 

Upon the whole, all the processes above commended 
are mere palliatives, and none gives completely satis- 
factory results. In order to purify water, in a complete 
and rational manner, stationary purifiers must neces- 
sarily be employed, and if the number of these is not 
very great on locomotives, the fact is doubtless due to 
the cost of installation and expense of purification per 
cubic foot of water. Such expense, however, is very 
variable, since it depends at a given moment upon 
the price of the reagents employed and the quantity 
that is necessary according to the analysis of the water 
to be tested. It is therefore not astonishing that the 
cost of purification may vary currently from a small 
fraction of a cent up to 10 cents per cubic foot. 

The type of apparatus employed in the treatment 
may also have a notable influence upon the cost of the 
operation, either through the interest on the capital 
invested in cases of costly apparatus, or through the 
expense of manual labor in apparatus that are not 
completely automatic. The first idea was to construct 
what are now called intermittent apparatus, that is to 
say, apparatus in which the operations are performed 
in succession. Thus in the type shown in Fig. 3, the 
reservoir, B, is filled with the water to be purified 
along with the reagents. The water passes through 
filters, C, into a basin, D, whence it is pumped up into 
the supply reservoir, A. In this process, the reagents 

















Fie. 1.—VERTICAL SECTION OF THE 
DESRU MEAUX AUTOMATIC WATER 
PURIFIER. 


while at the same time endeavoring to prevent, as far 
as possible, scale from forming The methods em- 
ployed for this purpose are exceedingly varied. 

In the first place, there may be added to the water 
a little soda or carbonate of soda, which precipitates 
the salts of lime in the form of a sediment. Certain 
companies simply add the solution to the water in the 
tender. 

One substance that is very much employed for the 
prevention of incrustations is extract of Quebracho 





** Inenlation on Cables,” by Mervyn O'Gorman, Journal of the Insti- 
tution of Electrical Engineers, vol, xxv. p. 608, 











Fie. 2.—GENERAL VIEW OF THE DESRU- 


MEAUX PURIFIER ATTACHED TO A 
RAILROAD WATER TANK. 


and the sediment have to be put in and removed re- 
spectively by hand. 

In recent years the use of continuous apparatus has 
been notably developed. Among those most employed 
may be mentioned the following: 

The Gaillet Apparatus.—This consists of a rectangu- 
lar box containing shelves. The water to which the 
reagents have been added enters at the bottom and 
rises to the upper part while depositing the precipitate 
formed. The space between the shelves increases from 
the bottom to the top of the apparatus. The velocity 
thus continues to increase and this facilitates the de- 
posit. A filter placed at the upper part retains the 
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last particles carried along, 
drawn off through a mud-cock. 

The Beranger-Sting] Apparatus.—As shown by the 
diagram in Fig. 4, this consists of a series of con. 
necting tubes. The water descends through the jp. 
terior tube and ascends through the annular space 
surrounding it, depositing in the mean time the greater 
part of the precipitates. It then passes to the follow- 
ing tube and receptacle, where the same thing occurs, 
Mud-cocks are arranged at the bottom for drawing off 
the sediment. 

The Desrumeaux Apparatus.—Fig. 1 shows the gen- 
eral arrangement and mode of operation. The water 
enters the distributing compartment, B, through the 
pipe A, and the greater portion of it descends through 
the regulatable valve, C, into the purifying apparatus. 
A very small portion flows through the valve D into 
the apparatus to the left in which the lime water is 
prepared. The lime to be slaked and to form milk 
of lime is placed in the compartment R, whence it 
falls into the saturator J. The solution of lime is 
drawn off through the channel K into the reaction 
column M, where it meets with the water to be puri- 
fied and a solution of carbonate of soda (or some 
other soluble reagent) coming from the reservoir 4. 
In order to proportion this latter reagent it is neces- 
sary to assure a constant flow. This is effected hy 
taking the liquid through the distributing float J. 

The water mixed with the reagents descends through 
the column M and ascends again along helicoidal 
plates, N, so arranged that the precipitates remain a‘- 
herent to them. The purified water ascends to the 
upper part and traverses the filter Q. 

The shift of the lime saturator is set in motion by 
the wheel EZ, which is actuated by the fall of the water 
to be purified. 

Fig. 2 shows the application of a purifier of this 
kind to a feed-water reservoir. 

Among other apparatus employed, which we canno 
describe here for want of space, may be mentione: 
those of Howatson, Clark, Dervaux and Archbutt an 
Deeley. 

The Dervaux system is a process of filtering afte 
chemical treatment. In the Archbutt-Deeley process 
the recently precipitated substances are mixed by 
current of air with the substances derived from pre 
ceding operations, the tenuous portions adhering to the 
portions already precipitated. In this way the process 
is pretty rapid, and the apparatus is capable of furn 
ishing quite a large output.—Translated from La 
Nature for the Screntiric AMERICAN SUPPLEMENT. 


and the deposits are 


CONGRESS FOR PROTECTION AGAINST HAIL IN 
LYONS. 


Consut J. C. Covert, of Lyons, sends the following: 

The official report of the International Congress for 
Protection against Hail has just appeared. I give be- 
low a brief synopsis: 

After recording the names of the members of the 
congress—scientists and farmers from nearly all the 
great nations of the world—the volume reviews the his- 
tory of efforts in the direction of protection against 
hail, which became widespread in France, by means of 
firing cannon, toward the close of the eighteenth cen- 
tury. In 1891, the defense was taken up with earnest- 
ness and carried to its present point. In that year, 
General Dyrenforth undertook to produce rain by the 
use of cannon, and Signor Louis Bombicci, professor 
at the University of Bologna, inaugurated a similar 
process for protection against hail. In 1896, Albert 
Stieger, burgermeister of Windisch Feistrits, is said 
to have turned a hailstorm into a fall of fine rain by 
the detonations from a number of mortars. In 1899, a 
meeting was held at which the farmers reported the 
use of 2,000 grelifuge cannon in Italy. A year later, 
from 10,000 to 12,000 cloud-firing stations were repre- 
sented at the congress of Padua. At this congress, it 
was unanimously voted to continue the war against 
hail, on condition that it should be done systemati- 
cally. 

The Department of the Rhdne, in which this con- 
sulate is situated, claims to have established the first 
cloud-firing post. It now has 834 cannons, covering 
45,000 acres of vineyards. Everywhere, there are offi- 
cers who direct the firing. Signals are established— 
the hoisting of a flag, the ringing of a bell, or the firing 
of acannon. Eight different kinds of cannon are em- 
ployed, besides the old mortar, which takes a charge 
of 2 pounds of powder. Of these cannon, 8 are French 
and 2 are Italian inventions. 

In the Beaujolais district, in 1900, it was reported 
that 21 storms were cannonaded before the wine-making 
season. On the 2d of June, 10,000 shots were fired 
during one storm, and the report says “the firing 
protected us from the hail.”” At least, all were of the 
opinion that the electrical discharges ceased after the 
firing commenced. 

“There was no more heavy thunder; it was only 
heard rolling in the distance. Under the action of the 
firing, the thick black clouds were rapidly torn to 
pieces and dispersed. It is true that the wind con- 
tinued very high, but it did only a little harm to the 
tender branches of the vine, while on the neighboring 
lands, from which the storm came, it caused great 
damage. It is to be presumed that we dimin- 
ished its force. A number of persons declare that a 
few soft hailstones fell, accompanied by drops of whit- 
ish, starch-colored water.” 

Upon the whole district protected, there fell but a 
small shower of water, equivalent to an ordinary 
sprinkling. Farther off, in the direction of Lyons, the 
clouds formed’ anew. At Lucenay, the rain was very 
abundant and near St. Germain it became a torrent. 
The water washed deep ravines in the fields in several 
places. In this place there was no fall of hail. Some 
of the communes at Beaujolais, north of the field cov- 
ered by the cannon, were visited by a fall of hail about 
1 kilometer (0.62 mile) wide. 

The following is the language employed in the re- 
port: 

“The observations made on June 10 and 11 permit 
us to form a positive judgment of the efficacy of the 
firing. It is, in fact, certain that where the cannon 
have been used in time, the most satisfactory results 
have been produced.” 
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in the general conclusions adopted by 18 hail-firing 
societies, it was stated: 

‘No hail fell in the whole length of the field pro- 
tected by the Society of Villefranche, except on the 
esth of July. On that day a ifttle hail fell on a spot 
that was not protected by cannon.” 

It was almost always observed that the firing stopped 
the wind or diminished its force considerably. per- 
forated or cleared away the clouds, entirely or very 
largely stopping the electric discharges above the pro- 
tected zone; the lightning and thunder raging only 
outside of it. 

One commune reports that the impression of the 
people is unanimous in favor of the cannon. 

“We declare that during the last two years—that is 
to say, since our organization—no hail has fallen, while 
it has fallen in the neighboring communes, but without 
great intensity.” 


DRAWING A PARABOLA.* 


Tuere is a simple method of drawing a parabola 
which seems but little known to engineers. It is done 
by folding a sheet of paper in the following way: The 
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water. On the flat wooden surface lay a thick news- 
paper; on it place the mold, which is fastened down 
with wire brads. Care should be taken not to leave 
any spaces between the newspaper and the wooden 
mold. Otherwise melted metal will escape. The 
metal should now be melted, but not allowed to get too 
hot. Gently pour it into the mold until it reaches a 
trifle above the level of the wood. With a piece of 
cigar-box wood smooth the metal down well, so as to 
get good square edges. Cease handling the metal as 
soon as it begins to set, because it is liable to crack 
and spoil the casting. When it is cold it can be re- 
moved. The sides can now be cut from galvanized 
iron to the full size and outside shape of the casting. 
Place the two pieces of sheet metal together, and bore 
a 44-inch hole for the bearings, as shown in Fig. 3 8. 
With a small soldering iron solder one side on the 
casting permanently. Two \-inch pieces of brass tub- 
ing, ™% inch diameter inside, should be soldered into 
the holes of the side pieces, so as to increase the bear- 
ing surface, the holes being only ™% of an inch in 
diameter. It will be necessary to enlarge them to ad- 
mit the pieces of tubing, which can easily be accom- 
plished by the aid of a three-cornered file. These 




















Fie. 1. Fia. 


listance from the focus to the directrix of the re- 
juired parabola being given, a point is selected at this 
listance from one edge of the paper. The point is to 
ve focus, and the edge of the paper, the directrix of 
he parabola. The paper is now folded over so that 
some point on the directrix edge touches the focus, as 
shown in Fig. 1, and the fold is well creased as shown 
in Fig. 2. This is repeated over points a short dis- 
tance apart all along the directrix until the inner edge 
of the folds presents a continuous curve as shown in 
Fig. 3. The rationale of this method is obvious from 
the well known property of the parabola, that the nor- 
mal to the directrix from any point on the curve equals 
the line joining that point to the focus. If the focus 
be taken equally distant from the two edges of the 
paper which are at right angles to the directrix, the 
two arms of the curve will be the same, whereas if the 
focus be on one of these edges, there will be only one 
arm. The best paper to use is the glazed variety as 
it shows the creasing to advantage. A. M.- 


HOW TO MAKE A WATER MOTOR.* 
By R. E. DAvVALuL. 

THE motor which forms the subject of this article 
was designed to obviate the use of expensive tools, 
seldom within reach of the average amateur mechanic. 
Only a few cheap tools are necessary to turn out a 
good strong motor. 

It is best to begin by making the wheel. The neves- 
sary materials for this are a 4 or 5 inch piece of 
\%-inch steel rod, for the shaft, a small piece of close- 
grained wood “4 of an inch thick and 3% to 4 inches 
square (redwood is preferable, as it is not easily split 
or warped). Eight inches of *<-inch (outside diameter) 
brass tubing, and eight %-inch flat-headed brass 
screws. 

Start the work by sawing a 31-inch circular piece 
from the wood. In its center bore a 44-inch hole, and 
mount the piece securely on the shaft. To do this 
get two pieces of sheet zinc or brass 2 inches in diame- 
ter, punch or bore a %4-inch hole through the center 
of each, and slip them over the shaft, one on each side. 
Secure the pieces to the wood by means of eight 14-inch 
brass brads, four in each side, as shown at Fig. 3 B. 
Then solder the zinc pieces to the shaft. The next 
operation is to take the shaft with its wheel to a 
wood-turning shop, and have the wood turned down to 
a diameter of 3 inches; and also a square groove 
turned in its face, *% of an inch wide by 3-16 of an 
inch deep, which can be done for a small sum. Now 
take the brass tubing and grip about \ of an inch of 
it in a vise. Screw up the vise until the part of the 
tubing gripped is flattened, care being taken to hold 
the tubing perpendicular to the jaws of the vise. With 
the aid of a fret, file, or hack saw, cut this flat- 
tened portion off at a slight angle, to the length of 7 
of an inch, as shown in Fig. 1. Bore a \-inch hole 
through the center of the tubing as shown; grip the 
remaining length of tubing and flatten it as before. 
Continue the operation until eight of these brass pieces 
are completed. These are to be distributed around the 
wheel in the groove at equal distances apart and 
fastened down with the %-inch screws already men- 
tioned. It will be found that the flattened portion is 
about % of an inch wide and the groove but % of an 
inch wide, so that the brass cups will not fit. Con- 
sequently it will be necessary to do some widening 
with a penknife to allow the flattened portion of the 
cup to fit snugly down into its place. So much for 
the wheel. 

The next thing that occupies our attention is the 
-casing. This is constructed from lead or type metal 
(whichever is the easier to get), and two pieces of 
galvanized iron 1-32 of an inch thick. The outside rim 
should be cast to the shape and size as indicated in the 
shaded portion Fig. 2. Procure a piece of 1-inch wood 
sufficient in size to make a mold for the casting; lay 
off the shaded portion, which can be cut out with a 
compass saw, and the part marked X¥ rounded to a 

iameter of % of an inch, forming the outlet for the 
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2. . Fig. 3. 


pieces of tubing project about 3-32 of an inch on the 
inner side, and serve to keep the wheel from touching 
the sides when revolving. One-eighth-inch holes should 
now be bored through the casting about 1% inches 
apart, around the edge. Nineteen of these holes will 
have to be bored. Through the holes place 14-inch 
stove bolts. 

Bore two %-inch holes at N, Fig, 3, for the purpose 
of bolting to a base-plate; also a \%-inch hole at M, in 
such a way that it points directly at the center of the 
lower cup, C. Before putting on the remaining side, 
interlace around the bolts a piece of \-inch rubber 
tubing, or better still a piece of very fibrous cord, well 
rubbed with graphite, as shown at 7; this makes the 
case watertight, except at the outlet, 0. The wheel 
can now be inserted, with the lower cup pointing to- 
ward the jet, J, and bolt down the remaining side. The 
motor is then practically finished except the water jet, 
J, which is made of about three feet of garden hose, 
and the nozzle, which is made out of an oil can, 4 
inches long, placed into a hose coupling and secured in 
place by means of lead so that it will appear as in Fig. 
4 B. A shows the jet, B, inserted in the end of the 
hose, and held in place by a stout cord or piece of wire 
wound around the hose. A piece of pipe, O, may be 
fitted into the outlet, so that a hose can readily be at- 
tached to carry off the waste water. 

With a water pressure of from 30 to 40 pounds this 
machine will make about 2,000 revolutions per min- 
ute, and wiil be found quite a practical motor. I have 
made mine to drive a 50-watt dynamo, direct con- 
nected. : 

A very dark red paint (two coats) applied to the 
sides, afterward varnished and the bolts and lead rim 
gilded with a gold bronze, adds to the appearance of 
the motor. 


Do not paint the brass bearings. Simply polish 
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of people set out for that region, and at the site of the 
discovery, S. Joao do Paraguagu, otherwise known as 
Santa Isabel, was founded, and has continued to be 
one of the chief diamond centers. The State divides 
the diamond region into fourteen districts, namely: 
Lencoes, Andarahy, Chique Chique, Santa Isabel 
Cravada, Chapoda Velha, Paraguacu, Sincora, Lav- 
rinha, Campestre, Morro do Chapeo, B’om Jesus, §8. 
Ignacio and Cannavieras, the region taking its name 
from the town which forms its center. A better di- 
vision would be into two sections in accordance with 
the geological formation and position—one in the cen- 
ter of the State and tributary to the Paraguacu River, 
and the other in the southern portions of the State 
along the Pardo River. By far the most productive 
section is that first mentioned under this classification. 
It has been almost continuously worked since the date 
of its discovery in 1844, and it continues to be produc- 
tive, though the number extracted has of late been de- 
creasing on account of the lack of tools and machin- 
ery. Prior to the discovery of the South African 
mines, this section was the greatest producer of dia- 
monds, and prices were high, but the output in Africa 
tended to decrease interest in the Bahia mines. 
According to Consul Furniss, of Bahia, diamonds 
are first encountered in the bed of the Paraguacu 
River, 103 miles from Cachoeira, at a place called 
Joao Amaro. They are found from there up to the 
source of the river, but from Joao Amaro to Andarahy 
in very smail quantities, doubtless due to the difficulty 
in mining them, as they seem to occur only in the 
river bed. The most productive area is in the foot- 
hills to the east of Sierra das Labras Diamantines, 
particularly along the many small streams tributary 
to the Paraguacu River, with the towns of Santa Isabel, 
Chique Chique, Andarahy, and Lencoes as centers. The 
geological formation of the region is very interesting, 
and shows that at some time in the history of the 
world, the mountains were thrown up by a hot mass 
of stone, and the diamonds there found are the carbon 
which by great heat and pressure crystallized. A 
considerable portion, for lack of proper conditions, 
failed to crystallize, and is now encountered in hard, 
blackish masses of irregular shape, known as carbon. 
The method of mining differs in the different sections. 
In the most productive one, the work is of two kinds: 
removing the surface disintegration and that in the 
gullies, crevasses, and beneath the more accessible 
stones, or mining by tunnels between the stones into 
the pockets of the mountains, and taking out the “cas- 
calho” found there. Cascalho is the diamond and car- 
bon-bearing material which consists of soil, sand, 
broken, or disintegrated stone. The cascalho is usu- 
ally collected until toward the week’s end, and is then 
laboriously washed, either by pouring the masses into 
sluices or ditches of running water and agitating 
it with a hoe, or by placing small quantities in large 
wooden basins and washing it in water. In the first 
instance, the object is to wash the soil and heavier 
particles away, arrangements being made to impede 
the heavier masses, and consequently the diamonds 
and carbons. The part remaining is carefully washed 
in the large wooden basins and the rocks picked over 
by hand. The miners are so accustomed to the ap- 
pearance of the desired stones, that in spite of the 
facts that there are ordinary stones which closely re- 
semble them, they can wash and finally sort a very 
large quantity of diamond-bearing material in a short 
time. The®other method of mining consists in diving 
to the bottom of the river-bed and removing the silt, 
sand, gravel, etc., as far as the layer of clay or stone 
beneath. This system is carried on mostly in the 
Paraguacu River from a point midway between Ban- 
deira de Mello and Andarahy to Joao Amaro. The cen- 
ter of this kind of work is near the village of Taman 
doa. Here are located six diving machines, and be- 
sides the machine divers, there are about twenty men 
who dive naked into the more shallow places, and this 
number is increased about one hundred in the dry sea- 
son, and to even a greater number when the periodical 
droughts arrive. Although there are perhaps as many 
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HOW TO MAKE A WATER MOTOR. 


them. The wheel may be painted to insure against 
probable warping. If the foregoing directions are care- 
fully followed, the result will be a well-made model of 
good appearance. 


BRAZILIAN DIAMONDS AND CARBONS. 

DIAMONDS are said to have been first found, in the 
State of Bahia, in 1821, in the range of mountains 
known as Serra do Sincor4, but not until 1844— 
when José Pereira do Prado, who was traveling from 
that region to Bahia City, and camped for the night 
on the bank of the Mocuge, a small tributary to the 
Paraguacu River, and there, by accident, found a quan- 
tity of diamonds—was any impetus given to mining for 
the precious stones. As soon as it became known that 
diamonds in quantity had been found, great numbers 


as 5,000 people who work more or less in the mines, 
they do not work systematically, and only endeavor 
to take out such cascalho as can be easily removed. 
Their only implements are a hoe, a crowbar, a hook 
shaped piece of metal about two fingers in width and 
about eight inches long, mounted on a pole three or 
four feet in length, sometimes a hammer and a hand- 
drill and two wooden basins, one of small size to carry 
the cascalho to the water’s side, and a large basin with 
which to wash. Now and then ordinary powder is used 
to remove a refractory ledge of rock. 

According to law, all diamond and carbon-bearing 
lands belong to the State. It is possible for a person 
of any nation to take out a claim, by complying with 
the regulations. These require a claimant to make a 


general description in writing of the portion desired 
—which may be not more than 578,864 square yards, 
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or less than 34,732 square yards—and to file applica- 
tion for the same at the office of the director of dia 
mond mines at Lencoes. Anyone mining without a li- 
cense or lease, subjects tools, and such stones as may be 
found, to confiscation, the State giving one half of the 
va'ue of the confiscated property to the informer. Be- 
sides the claims leased in the regular way, there are 
various concessions which have been granted by the 
State to private persons and companies, but in all cases 
to Brazilians, except one concession to a French com- 
pany at Cannavieras In the Paraguacu region there 
are six such concessions, which differ in size, but aver- 
age about nine square miles, and from which the State 
receives sums ranging from £25 to £380 a year 
In each town of the mining district there are buyers 
who represent the five Bahia city firms which are in 
the carbon and diamond business. These buyers are 
furnished with large quantities of money, and are ad- 
vised by each nfail and frequently by special messen 
ger as to the highest price they can give, these prices 
being regulated by cable from abroad While the 
prices in the main are even, there is often competi 
tion for a good specimen, and a miner usually goes 
the rounds and sells to the one offering the best price 
The output of carbons for the district now averages 
about 2,500 carats a month. Unless there are improve- 
ments in mining, and modern methods and machinery 
are introduced, the output will undoubtedly decrease 
year by year while the demand is constantly increas- 
ing. Immense quantities of carbons are there, but it 
will take well directed companies with large capital 
to take them out, and there are little chances for small 


operators Carbons are classified as porous, or crys 


talline and good. The first variety is being bought 
from the miner at the present time at half the price 
of the good stones which sell at £5 per carat if the 


stone is larger than three fourths of a carat, and at 
thirty shillings per carat for stones of from one half 
to three-fourths of a carat, with which are mixed glob 
ular diamonds For very large carbons the price is 
usually a small amount less per carat, as these have to 
be broken up for the trade. The largest carbon ever 
encountered was found in the Lencoes district in 1895 
on the ledge of a mountain which had been worked 
some time before It weighed 3,150 carats, and was 
purchased from the miner for £3,200, one-fourth of 
the price going to the owner of the claim upon which 
it was found This stone frequently changed hands 
and was finally purchased by a Bahia city exporter 
for £5,080, and was shipped to Paris, where it was 
broken up into marketable pieces 

The diamonds found in the Paraguacu are not so 
clear and perfect as those found about Cannavieras, 
but are said to have more brilliancy They occur in 
conjunction with the carbons, and frequently contain 
small particles of uncrystallized carbon, which mate 
rially lessens their valu They are classified by the 
buyers at the mines into “bons ‘fazenda,” “‘fira,” 
melle,.” “vitriar,” and “fundos.” In the Cannavieras 
livtrict diamonds liscovered in 1881 This re 
gion is reached from Cannavieras—on the coast south 
of Bahia city—by ascending the Prado River fifty-six 


were 


miles in canoes to Jacarandé, and from there taking 
mules to Salobra, twelve miles higher up the same 
river The diamonds are said to be found only in the 


river bed and the land directly adjacent thereto. It is 
impossible to state with definiteness the diamond and 
carbon output of the Bahia district, as no statistics 
ire available, and not even the figures given for the 
exports can be taken as correct There is an export 
tax of 13 per cent, and many stones must leave the 
country without paying duty, as the amount given as 
ollected for diamonds and carbons is not equal to the 
carbon output alone, and all the carbons are exported 
At the present time almost all of the diamonds are 
being exported uncut, as there is no local market for 
cut ston and the work is not sufficiently well done 
to make them salable abroad In the diamond regions 
there are several factories, and one is also situated in 
Bahia city Journal of the Society of Arts 


A NEW GLASS OF 
By G. E 


LOW SOLUBILITY.* 
BARTON 


Tue statement in a recent number of Science? to 
the effect that American glass is inferior to that made 
in Germany is without doubt true if for “Germany” we 
read “Jena The grounds for the claim that at least 
one glass made in this country heretofore has been 
equal to anything made on the Continent except Jena 
giass, I submit herewith I have here, also, samples 
of a glass of my own devising which I believe is the 
equal of the Jena glass as regards its resistance to 
water, acids and carbonates, and superior in its resis 
tance to caustic alkali solutions. Before presenting the 
figures, however, a brief résumé of the method by 
which they were obtained and the reason for its choice 
in preference to others is submitted 

In deciding upon this method for testing the compara 
tive solubility of different glasses, I have passed over 
the beautiful work of Pfeiffer, Kohlrausch, Mylius and 
Foerster, all of whom have compared different glasses 
by determining the amount of bases which go into solu 
tion upon treating them with water, either by conduc- 
tivity or purely chemical methods, for a method which 
is not particularly novel, but gives results in the or 
dinary units of the chemist 

The method employed was as follows Pint, globe, 
flat-bottomed flasks were rinsed in chemically pure am- 
monium hydroxide, then in water, then in chemically 
pure hydrochloric acid, then in water, and finally with 
alcohol and ether, after which they were dried at the 
temperature of the room by a current of dry air, care- 
fully wiped with a towel, and allowed to stand exactly 
one-half hour before weighing The weighing was 
carried to 0.1 mg. with the ordinary precautions of 
analytical chemistry. I am aware that the glass could 
not have been free from water at the time of weighing, 
but every effort was made to insure as uniform a state 
as regards moisture as pé@ssible 

The flasks after weigh ag were partially filled with 





* Read at the Pittsburg meeting of the American Chemical Society, July 
2, 1902. 

+ It is claimed that American glass is inferior to German in quality and 

wer of resistance to chemicale."" Excerpt from the Report of the Cen- 
aus Committee of the American Chemical Society, Science 15, 813. 
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exactly 300 c.c. of a 1 per cent solution of sodium car- 
bonate, attached to an inverted condenser by a rubber 
stopper, and boiled for exactly three hours over an 
asbestos plate one-sixteenth inch thick heated by a 
Bunsen burner, the latter being so regulated as to 
produce as slow but constant an ebullition as possible. 
The level of the liquid was not appreciably lowered 
in the three hours. At the end of this time the flasks 
were disconnected, emptied, rinsed with water three 
times, then treated precisely as before the boiling, and 
weighed. 300 c.c. of water were next used, then 300 c.c. 
of a solution containing 0.4 per cent of hydrochloric 
acid, and finally the same quantity of a 1 per cent so- 
lution of sodium hydroxide, the weighing, rinsing and 
drying always being carried out as above described. 

That this method gives results sufficiently accurate 
for factory control I have proved repeatedly. It has 
the great advantage that it can be applied by any one 
in almost any laboratory, as it only requires the or- 
dinary forms of apparatus and reagents, and if used 
for comparing two samples of glass, no particular 
care as to the exact strength of the solutions used is 
necessary, provided only both are treated alike. The 
greatest cause of variation in testing the ordinary 
quality of chemical ware is that the surface layer of 
the glass, after partial extraction with the solvent, 
is more or less completely removed by the mechanical 
action of the escaping steam. This cause of variation 
becomes almost nothing, however, in testing glasses 
like the Jena normal glass and the new glass. 

Mylius and Foerster* found that the ratio of the 
bases to silicic acid in the aqueous solution obtained by 
boiling water five hours in flasks, varied from 1:0.21 to 
1:1.6, the figures being for a poor glass from Thuringia 
and Kavalier’s glass respectively. From this it is plain 
that no conclusions as to the total amounts going into 
solution can be drawn with safety from the results of 
any method which only gives the amount of bases 
taken up. It is also clear that such a method cannot 
be used fer comearing Glasses ae totally Gilieeent tn 
composition as those made by Schott at Jena and by 
Kavalier in Bohemia While the unavoidable varia- 
tions (when testing by the method I used) between 
different results with the same glass are sometimes 
rather large, it is also certain that they are equally 
great in using the ware, so that an average of a suf- 
ficient number of results comes nearer representing 
actual practice than anything else that has been pro- 
posed 

Each of the following figures is an average of three 
results and represents the loss in milligrammes sus- 
tained by flasks when tested as described: 

LOSS PER FLASK EXPRESSED IN MILLIGRAMMES 


White 


* Kava- New 
—— lier, Jena. giese. 
| ‘o 
| 
One percent sodium carbonate solation 134.4 126.6 30.6 2.3 
Water - awe 8 20.6 1.1 0.7 
Two-fifths per cent hydrochloric acid 
solution Shiner scmn gees 47 16.2 1.3 15 
One per cent sodium hydroxide solu 
G.ces cscscce sreee 100.1 78.4 97.1 89.0 
Total loes............ 2476 218 130.1 123.5 


The variations between the new glass and the Jena 
glass are, with the exception of the solubility in 1 per 
cent sodium hydroxide solution, within the limits of 
factory practice In resisting caustic soda solution, 
however, the new glass is undoubtedly superior to the 
Jena glass. 

It may not be out of place at this time to call atten- 
tion to the fact that beakers made of either the new 
glass or’Jena glass can be used for evaporations on 
the water-bath without danger of cracking. A few 
tests of beakers made from other kinds of glass will 
convince one that very few pieces will stand exposure 
to steam for more than fifty hours. I have exposed 
beakers of both the new and Jena glass to the action 
of steam for over 200 hours continuously, without any 
sign of fracture appearing 


THE CAY-CAY, OR INDO-CHINESE WAX TREE. 


Tue forests of Indo-China teem with vegetable gen- 
era whose fruit and seeds contain oleaginous matter 
susceptible of being turned to advantage in the arts 
and economics of life. One of the most beautiful trees 
in these vast forests is known by the natives as the 
cay-cay, a description of which is given by M. Brous- 
miche in the Bulletin de la Société des Etudes Indo- 
Chinoises de Saigon 

The cay-cay is widely distributed in the forests of 
Cochin-China, and is found throughout Cambodia and 
Anam It grows to a large size, frequently attaining 
a height of forty meters (about 130 feet) with a di- 
ameter of trunk of 1.20 meters (four feet.) The latter 
is straight and clean, and terminates in a bushy head 
of deep green foliage. The wood is exceedingly hard, 
of a very fine and compact grain. difficult to work, 
but susceptible of an exquisite polish. The bark is 
bitter, and rich in tannic principles. It flowers at the 
end of the dry season, the fruit ripening in July. 
The latter consists of drupes of the size of an ordi- 
nary plum, with fibrous mesocarp and ligneous endo- 
carp, and inclose an oily kernel. Monkeys and wild 
hogs devour it with avidity. M. Brousmiche, and 
also M. de Lenessan, place the tree in the family of 
Rutacer, under the name Irvingia Harmandiana 

When the fruit ripens the Anamese repair to the 
forests and pick them up as they fall from the trees, 
and pile them up on the ground. When the fibrous 
mesocarp is destroyed, by process of decay, the nut 
is carried to the villages and then placed in the sun to 
dry. The kernels, which shrivel somewhat under this 
process, are extracted, and are bruised in wood or 
stone mortars and made into a paste. This latter, 
heated and submitted to powerful pressure, gives up 


its fatty principle, which runs out in liquid form, 
but solidifies upon cooling. In its solid form the 
product 


is known in Cochin-China as cay-cay wax. 


* Zwechr, anal, Chem. al, 245. 


DecemBer 13, 1909, 


The crude method of treatment just described 
yields an amount of wax equal to 20 per cent of 
the weight of the kernels treated, but when the latter 
are extracted by means of carbon disulphide the 
yield is 52 per cent (Vignoli). 

When the fruit is gathered as soon as ripe (not 
waiting for windfalls), and the kernels immediately 
submitted to pressure in properly constructed oi| 
presses, the yield is much larger than by the native 
method; beside which the residue forms an oil cake of 
great value as a fertilizer, and as food for domestic 
animals. It is eagerly eaten by quadrupeds and 
fowls. 

In commerce among the natives the 
is found in conical masses weighing from four to 
six pounds. When freshly made it is grayish yellow 
in color, but bleaches on exposure to the air. It com- 
mences to melt at 38 deg. C. (100 deg. F.) and solidi 
fies at 95 deg. F.; is almost insoluble in cold alcohol 
of 90 deg., but dissolves completely in boiling alcohol, 
It is very soluble in ether, carbon sulphide, benzo), 
and benzin. It yields acroleine on dry distillation. 
By saponification, M. Vignoli determined that it con 
tained 70 per cent of fatty acids, of which oleic acid 
is most prominent, existing to the amount of 30 per 
cent. Glycerin is one of the products of saponifica 
tion. 

In Cochin-China there is a cay-cay butter, of which 
but little is known, and the use of which is very re 
stricted. In Cambodia, the material is used for mak. 
ing candles, for which it seems well fitted, as the 
tapers burn with a bright light and give out no odor 


cay-cay wax 


OLD-TIME REMEDIES FOR SNAKE BITE. 


Tue subject of snake bite may occasionally engaxze 
the individual practitioner in a moorland countrysi 
where, especially in the summer and autumn, cases are 
not unknown of infants dying from collapse after | 
ing bitten by vipers. We have recently been informed 
that the “infallible remedy” used by “Brusher” Mills, 
the well-known New Forest snake catcher, for the bit: 
of the adder or viper is the fat of the creature itse'f 
melted, bottled, and applied, a drop at a time, to t 
wound. The cure, he asserts, is an affair of two mi 
utes. Mills has, of course, had immense experien: 
with snakes, having in his day killed or taken mo 
than 4,000 venomous and 27,000 harmless specimen 
He has, in fact, practically devastated his own field of 
operations round Lyndhurst. His belief in his remed 
is shared by Wiltshire and Hampshire rustics and 
doubtless universal in the country districts of Eng 
land. 

The question is whether this treatment is merely 
survival of the old savage homeopathy which ordains a 
hair of the dog that bit you as a cure for the bite, o 
whether it is a rude form of serumtherapy. Viper 
are exceedingly quarrelsome from the moment the) 
break the egg, and unless immune against venon 
would long ago have ceased to exist as a distinct spe 
cies. Hence their fat may be a kind of antitoxin. O! 
course, all fatty and oily substances are useful against 
poisons, which they doubtless absorb and isolate. Th: 
old-fashioned “London viper catchers,” mentioned by) 
White of Selborne and others always employed hot 
olive oil as a cure or treatment for snake bite, and thi 
with ammonia continues to be recommended. 

We read of the oil cure in works of natural history 
but find no mention of the peasants’ use of fat. How 
came it to be used in the first instance? Probably in a 
cordance with the savage theory that fat, blood, sputum 
and so forth, contain the life principle or “soul” of 
men and animals and are therefore a cure for any le 
sion. Fat was anciently used to frighten away se! 
pents from gardens and houses. ‘The “suet of dee 
strewed up and down where they [adders] come wil! 
cause them to depart,” savs Agrippa of Nettesheim 
whose ideas, despite his skepticism, were often those 
of the tribal medicine man. Bacon fat, mixed with 
the brains of a weasel, is recommended by him to 
scare away rats and mice. 

Drugs and charms obtained from snakes are, ol 
course, very ancient.. The witches in “Macbeth” make 
a baleful viper broth, but the same mixture was also 
a medicine and cure for many diseases. The sloughs 
of snakes had also singular uses. The sixteenth cen 
tury Jérome Cardan is quoted in an old chapbook as 
saying, “If any do sprinkle his head with the powder 
of a skin that a snake doth cast off, gotten or gathered 
when the moon is in the full, being also in the first 
part of Aries the Ram, he shall see terrible and fearful! 
dreams. And if he shall have it under the sole of his 
foot he shall be acceptable before magistrates and 
princes.”—London Lancet. 


COBALT WEATHER BAROMETER. 


CopaLt salts have the property of changing from 
blue to pink as they absorb moisture, so that in dry 
weather paper or fabrics dyed with a solution of 
chloride or nitrate of cobalt will acquire a blue tint 
but as the atmosphere becomes damp the paper or 
fabric changes to a pink color. The same reaction 
is witnessed in writing done with the so-called “sym- 
pathetic ink” made from a solution of chloride of 
cobalt. A writing of this salt is almost colorless, 
and writing traced with it is invisible on white paper. 
But if the paper be warmed the compound gives up 
water which it has been holding in chemical combi- 
nation, the deep blue anhydrous chloride of cobalt 
is produced, and the writing is very plainly seen. The 
writing disappears again as the paper cools, because 
enough water is absorbed from the air to cause the 
re-formation of the colorless hydrated compound. 

Here are some formulas for window pane barome- 
ters: (1) Chloride of cobalt 1, gelatine 10, water 
100 parts. (2) Chloride of copper 1, gelatine 
10, water 100 parts. (3) Chloride of cobalt 1, gelatine 
20, water 200 parts; nickel oxide %, chioride of copper 
% part. The variations of color will indicate the 
probable weather. In damp states of the atmosphere 
the glass will be almost colorless, but in dry weather 
No. 1 will assume a blue, No. 2 a yellow, and No. 3 
a green tint. 

A so-called “chemical weather glass” is made by 
pouring into a narrow p'acs phial or tube 8 or 10 
inches in length and % to % inch in diameter, a so- 
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jution made by dissolving 25 grains of ammonium 
chloride, 25 grains of crystallized potassium nitrate 
and 2 drachms of camphor in 2 ounces of proof spirit 
and closing the bottle or tube with a cork which has 
peen perforated by a red-hot needle. The indications 
for this weather glass are: Fine, the liquid part will 
remain transparent, and the solids will coliect at the 
pottom of the bottle. Rain, the solids will gradually 
rise, and small, star-shaped crystals will form and 
move about in the clear liquid. Twenty-four hours 
in advance, a storm or high wind will be indicated by 
the liquid becoming turbid, the solid portion rising 
to the surface. During the hot summer months, in 
fine weather, the solid portion remains at the bottom; 
in winter, during frost or snow, the solid particles 
keep in constant motion.—Pharm. Era. 


IMPROVING ON NATURE. 


For years the scientific gardener has been gathering 
apples from pear trees, and picking cherries and dam- 
sons off the same branches, and, though the quest of the 
biack tulip has so far been in vain, the blue rose, we are 
told, has at last arrived at Kew Gardens. Years ago 
horticulturists were interested in the announcement 
that a nurseryman at Essy, in Slavonia, had secured a 
wild rose from Servia which was said to give blooms 
of a deep violet blue, and that, after two years of culti- 
vetion, the rose retained its color. But there is still 
al’ uncertainty whether the blue tint was natural or 
produced hy chemical means, in the same way as an- 
other horticulturist is known to have produced a black 
rose. Most people will be content, no doubt, with the 
‘ed, red rose that sweetly blooms in June,” and nobody 
will very much deplore the failure of the efforts to pro- 
duee roses ot black, or blue, or green or any other un- 
natural color. 

More zardonable, perhaps, is the hobby of the man 
who would grow a universal fruit tree. Even this, of 
course, is contrary to all the laws of nature, and ought 
by natural law to be abolished. But there is a farmer 
in Herefordshire who insists, it is said, on gathering— 
not grapes from thistles, but pears and plums and ap- 
ples from cherry trees. Many years ago the enterpris- 
ing farmer grafted these alien fruits on to his cherry 
tree, and by careful cultivation the four branches 
have been brought to full fruition. Many of the visit- 
ors to Naples have seen a famous tree there on which 
oranges and lemons grow side by side——St. James’s 
Gazette. 








TRADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 


The Motor-Cycle Trade in Great Britain.—The 
notor-cycle trade in the United Kingdom is a matter 
wf practically only two years’ growth; but it promises 
to become a most important branch of the automobile 
business, and—possibly in even a greater degree than 
the motor car—to help in solving the housing problem 
in England. That feature, interesting though it is, 
belongs more to the domain of social science; but 
the fact remains that there has just developed in this 
country a new branch of trade, catering not only to 
the very rich, but also to those who are merely well 
to do. In this new business, there is every reason 
that the American manufacturer should participate. 

Although motor cycles are not yet nearly so numer- 
ous as the pedal-driven machines, there are already 
some thousands in use in the United Kingdom, and 
their appearance in London and on the country roads 
near all the larger towns is now so common as to no 
longer excite comment. The new sport has already 
a special journal devoted to its interests. 

While there is, popularly speaking, a boom in motor 
cycling and there are over a score of machines on 
the market, the majority is of. French or Belgian 
make, and a number that are advertised as English 
machines, with English names, are either imported 
outright or consist of continental motors built into 
English frames by local companies. There are prob- 
ably half a dozen machines that are really English 
built throughout, and of these only three—the Singer, 
the Enfield, and the Humber—are the product of big 
factories that have previously made a reputation in 
the cycle business, and have now turned their atten- 
tion to motors, owing to the popular demand. America 
is already represented in the market by three standard 
machines, the Mitchell, the Orient, and the Royal, all 
of which, it may be said, compare favorably with the 
best English and continental makes. There is still 
room, however, for the American manufacturer who 
will cater to the demands of the English rider. 

Belt-driven machines are still vastly in the majority, 
despite certain obvious disadvantages of the system; 
though, curiously enough, among the high-grade Eng- 
lish machines the Singer is gear-driven, and the Hum- 
ber has a chain drive with a spring clutch for taking up 
the starting strain of the motor. The high-tension 
electric ignition system, with coils and accumulators, 
is universal, though the Singer has an electro-magnetic 
ignition device which works very satisfactorily. 

Excessive weight is the most objectionable feature 
of the prevailing type of machine. Those most com- 
monly seen average 100 pounds. One of the standard 
road machines weighs 120 pounds, while the track 
racers, though they hardly deserve to be classed with 
the popular motor cycle, reach as much as 250 or 300 
pounds. The lightest practical road machine is the 
Clement-Garrard, a French product. The motor set 
complete weighs only 21 pounds, and is built into an 
English frame by a company in Birmingham, the ma- 
chine scaling 65 pounds, all on. 

Speaking on the weight question, the editor of Motor 
Cycling said recently: 

“The featherweight machine is the next improvement 
that the public will demand from the manufacturer. 
People who now pay 40 guineas for a machine weigh- 
ing 100 pounds or more would willingly pay 50 or 60 
guineas for one weighing only half as much.” 

The principal difference between the English and 

nachin at preser t 's that the English are 
be i 1 or direct geared. 
i f ’ amped into the dia- 
mou i le instead of being 


Amorican - 
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built into a special frame. It is only fair to say, how- 
ever, that a number of special frames are now being 
designed with a special view to standing up under the 
increased weight and vibration of the motor. Accumu- 
lators are favored as against dry batteries or electro- 
magnetic ignition. The standard horse power up to 
date has been 1%, but new machines are being con- 
stantly turned out with engines of from 1% to 2% 
horse power, to meet the demand for greater hill- 
climbing power. It is generally conceded that the 
very high-powered wheels are wasteful of fuel and 
subject to excessive vibration on the level, and that 
the ideal machine will be one with a light and com- 
paratively low-powered motor, but with a two-speed 
gear that will insure good hiil-climbing power. 

In spite of the English speed limit of 12 miles per 
hour, the English motor cyclist demands a machine 
capable of a good 20 miles on the level, with ability 
to keep it up without danger of overheating. It may 
be remarked that English roads are much better than 
the average in America, so that the machine which 
will endure hard work in the United States may be 
assumed to be perfectly capable of meeting English re 
quirements. ; 

It must be borne in mind, however, that the Eng 
lish purchaser, while he is able and willing to pay, 
demands first-class material and workmanship for his 
money, and the surest way to spoil a promising market 
is to try to tempt him with anything less than the 
best, either on the score of cheapness or attractive 
appearance. Unfortunately, it is a matter of history 
that the English market for American bicycles was 
ruined in just this fashion, when it promised to de- 
velop into an important field. True, there are one 
or two standard makes of American wheels that are 
still recognized here as models of excellence, but the 
work of other American ‘firms, in throwing a lot of 
cheap low-grade wheels on the English market, ruined 
the reputation of our bicycle, so that both dealers and 
riders now refer to American wheels as “Yankee 
trash” in the most matter-of-fact way, and it is hard 
to persuade them that we can and do produce wheels 
of any other sort. 

Of course, in its present stage of development, the 
motor cycle is undergoing constant change and im 
provement. There is no machine on the market that 
can claim to combine all the desirable features. But 
there are several points that might well be kept in 
view by a maker who wants to produce an ideal wheel 
for the English trade. Weight should be maintained 
as low as is consistent with effective working. A 50- 
pound wheel at the present juncture would command 
practically its own price. A thoroughly effective chain 
or gear drive, obviating the constant belt troubles that 
now worry the rider, would scon make its way, in 
spite of the popular idea fostered by many makers 
that the belt drive is the only effective and practical 
form of transmission. A simple two-speed gear, giving 
20 miles an hour on the level, with the ability to take 
grades of one in seven without pedal assistance, is in 
great demand and is not forthcoming. A light weight 
but reliable form of electro-magnetic ignition would 
win its way against the now popular accumulator 
system. The trouble with the present magneto sys- 
tems is that they will not endure the constant vibra- 
tion. Ample mud guards are always demanded, pre- 
ferably with an overhang beyond the front fork. 
English road riders have to contend with a large per- 
centage of rainy weather, and they will cheerfully 
face rain for the sake of a ride, so that good mud 
guards are essential. The petrol capacity of the ma- 
chine should be at least 100 miles. Single-lever control 
of the gas and electric-sparking devices has been tried, 
and proved both effective and popular. Antivibration 
seat posts and handle bars are absolutely essential 
to comfort, and while there are good devices of this 
sort on the market, I believe there is at present no 
machine turned out from the factory with them. An- 
other feature strongly demanded by riders, and not 
yet supplied, is either a comfortable spring foot rest 
or a swing-back pedal that will do away with the 
cramped position incident to keeping the feet on 
fixed pedals during a long ride.—H. Clay Evans, Con- 
sul-General at London, 


Packing Postal Parcels for Honduras.—Consul W. E. 
Alger reports from Puerto Cortez, October 22, 1902: 

I give below a translation of a notice appearing in 
the newspapers of Honduras: 

“In order to avoid damages and also claims, inter- 
ested parties are asked to advise their correspondents 
abroad to be more careful in the packing of postal par- 
cels, as the greater part of the time they arrive in bad 
condition, with the contents soiled and deteriorated. 
It would be wise to pack such parcels in cloth, well 
sewed, or in oiled or impermeable paper. 
Signed, Director-General of Post Offices.” 

I would add that, of my personal knowledge, postal 
parcels from England, France and Germany arrive 
here in perfect condition, only those coming from the 
United States being improperly packed. 
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SELECTED FORMUL/A®. 
Cooling Cream — 
Quince seed 
Boric acid 
Starch 
Glycerin 


Pedsinssbasendyodpuned 1 ounce 
(ierebenedncebessceeead 16 grains 
1 ounce 
16 ounces 


RE I Se seiavesexdvosscaat 30 minims 
Alcohol ....... NbaOROCIO CEO OS CORN 12 ounces 
Ce Ge BED webadescaccsnceses 30 minims 
OR FO ee ee err 10 drops 
Extract of white rose ............ 1 ounce 


Water, enough to make .......... 64 ounces 


Dissolve the boric acid in a quart of water and 
in this solution macerate the quince seed for three 
hours, then strain. Heat together the starch and the 
glycerin until the starch granules are broken, and 
mix with this the carbolic acid. Dissolve the oils 
and the extract of rose in the alcohol, and add to 
the quince-seed mucilage; then mix all together, 
strain, and add water enough to make the product 
weigh sixty-four ounces.—Pharm. Era. 


Fixing Agents in Perfumes.—Every one familiar 
with the compounding of perfumes knows that where 
a given odorous substance is very volatile something 
less volatile is mixed with it, to ‘fix’ it as it is com 
monly said. This may delay the evaporation of the 
more volatile; at all events, something odorous re 
mains and the perfume has the credit of permanence 
In the paper on “Colognes and Toilet Waters,” pre 
sented by Prof. Scoville at the Philadelphia meeting 
of the American Pharmaceutical Association, the 
author discusses especially the use of fixatives He 
says: “The secret of perfumery lies mainly in the 
choice of the fixing agents—i. e., those bodies which 
intensify and hold the floral odors. The agents form- 
erly employed were musk, civet and ambergris, all 
having a heavy and dull animal odor, which is the di 
rect antithesis of a floral fragrance. A free use of 
these bodies must inevitably mean a perfume which 
requires a label to tell what it is intended for, to say 
nothing of what it is Such was the perfume of a 
dozen years ago. To-day there is no evidence that the 
last of these (ambergris) is being used at all in the 
newer perfumes, and the other two are employed ver) 
sparingly if at all. The result is that the newer per 
fumes possess a fragrance and a fidelity to the flowers 
that they imitate which is far superior to the older 
perfumes. Yet the newer perfume is quite as prom 
inent and lasting as the old, while it is more pleasing 
It contains the synthetic odors, with balsams or resin- 
ous bodies as fixatives, and employs musk and civet 
only in the most sparing manner in some of the more 
sensitive odors.” As a fixing agent the author espe- 
cially commends benzoin. Only the best variety, he 
says, should be used, the Siam, which costs five or six 
times as much as the Sumatra. The latter has a coarse 
pungent odor. 

Benzoin has heretofore been used but sparingly, and 
generally if not always with musk, etc., and we are 
pleased to hear that it proves serviceable alone, for 
there is certainly something unpleasant in the idea of 
the use of musk, ambergris and civet, when one thinks 
of their source. 

The practice of using musk in colognes and toilet 


waters still widely prevails we are told This the 
author thinks a mistake. “A cologne he says, 
“should be refreshing and invigorating It has a 


positive therapeutic value in slow fevers, after sur 
gical operations, etc., when it possesses these qualities 
To the feverish patient, weary with t long lying in 
bed and tired of the smell of medicines, and in a room 
which seems stuffy, though it may not be, the appli 
cation of a little muskless cologne to the face and 
hands is at once a bath and a change of atmosphere 
Antipyretics may be more necessary in acute fevers, 
but they can never be so invigorating and cheering 
But musk is depressing, and its use in cologne in evel 
the minutest quantity will spoil the cologne for such 
uses. The first effects may be refreshing, but t! 
musk lingers after the lighter odors have disappeared, 
and a sick person is pretty sure to feel its effects. Per 
sons in vigorous health will not notice the depressing 
effects of musk, but when lassitude prevails these are 
very unpleasant Moreover it is not a necessity in 
these toilet accessories, either as a blending or as a 
fixing agent. Its place is better supplied by benzoin 
for both purposes.” 

We quite agree with the author in his position as 
to the nature and service of cologne, but go further as 
to “fixing.” We agree with what we think was the 
practice of the ancient perfumers, namely to leave all 
fixing agents out of perfumes intended for free use at 
the toilet. 

Prof. Scoville offers a formula for cologne water 
which he says closely resembles the popular ‘Farina’ 
ones. It is as follows: 


Oil of bergamot : 14, drachms 
So se sees cat 


drachms 
ee an ea we onan d shia 4 drachms 
Oil of orange...... R , 2 drachms 


ecoee 2 Grachms 
diame l ounce 
12 ounces 


Oil of rosemary 
Tincture of benzoin 
Orange flower water .. 
Alcohol to make 1 gallon 


The tincture of benzoin is to be the same strength 
as directed in the Pharmacopeia 

As to alcohol, Prof. Scoville thinks a lot of non 
sense has been written about the necessity of extreme 
care in selecting it, “such as certain kinds requiring 
alcohol made from grapes and others demanding ex 
treme purification, etc. A reasonable attention to a 
good quality of alcohol, even at a slight increase in 
cost, will always pay, but, other things being equal, 
a good quality of oils in a poor quality of alcohol will 
give far better satisfaction than the opposite combina- 
tion. The unsophisticated public is not composed of 
exacting connoisseurs, and it does not appreciate ex- 
treme care or expense in e‘ther particular A good 
grade of pharmaceutical alephol, reasonably free from 
heavy and lingering foreign odors, will answer prac 
tically all the requirements. 

While there is no doubt that the “cologne spirits” 
of modern times will fill most requirements one must 
remember that alcohol obtained from grapes is quite 
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different as to its incidental constituents from grain 
alcohol These constituents Piesse declared to be 
needful to produce the finest cologne water, but how- 
ever he probably had no “deodorized” to experiment 
with in his day. 


Prof. Scoville further says: 
Distillation of colognes and toilet waters, so often 
directed, is another delusion, It is true that heat will 


hasten the blending of the oils and the ripening of the 


perfume, but it will be far better and easier secured 
by a gentle digestion than by distillation. In fact, 
distillation of these, he says, is more likely to work 


harm than good.—Drug. Cir. and Chem. Gaz. 


TRADE NOTES AND RECIPES. 


About the Quickest Cleaner that we can recommend 
to clean brass scale pans is a solution of potassium 
bichromate in dilute sulphuric acid, using about 1 part 
of chromate, in powder, to 3 parts of acid, and 6 parts 
of water In this imbibe a cloth wrapped around a 
stick (to protect the hands), and with it rub the pans 
Best do this at tap or hydrant, so that no time is 
lost in placing the pan in running water after having 
rubbed it with the acid solution. For pans not very 
badly soiled rubbing with ammonia water and rinsing 
is sufficient National Druggist. 

To Restore Faded Writing.—As a usual thing, am- 
monium sulphide in aqueous solution will restore faded 
documents, originally written in ordinary commercial 
ink with iron as a basis. Inks with other bases require 
treatment varying according to their nature If we 
could see a specimen of the writing we would be bet- 
ter qualified to advise. Try ammonium sulphide, how- 
ever, as the greater part of the inks used in commer 
cial correspondence are of the iron and nutgall sort.— 
National Druggist 

Quick-Drying Floor Dressing.— 

Shellac 
Alcohol =a 
Balsam copaiba or 


ss beens 100 parts 
.. 200-250 parts 
Venice turpen 


GD oc eee chu eae 1-2 parts 
Mix, and dissolve. Color, if desired, with ocher or 
umber. The addition of the half of 1 per cent. of boiled 


strength to the 


Drug 


and 
Nat 


linseed 
mixture 


oil adds great elasticity 
-sO says the Werkstatt 

To Make Solid Loose Nails in Walls.—The Drogisten 
Zeitung says As as a nail driven in the wall 
gets loose and the plastering begins to break loose 
around it, it can be made solid and firm by the follow 
ing Saturate a bit of wadding with thick 
dextrin or glue, wrap as much of it around the nail as 
possible and reinsert the latter in the hole, pressing it 
home,as strongly as possible Remove the excess of 
glue or dextrin, wiping it cleanly off with a rag dipped 
in clean water, then let dry The nail will then be 
firmly fastened in place To this we would add that if 
the loose plastering be touched with the glue and re- 
placed, it will adhere and remain firm.—Nat. Drug. 


soon 


process 


Unfermented Wine or Grape Juice.—Pick the grapes 
from the stems and mash them. Strain the juice into 
a kettle, boil it, remove the scum, strain it into bottles 
or jars and seal Bottles are better than jars; they 
should be tightly corked and have sealing wax above 
the cork. If only a small quantity of juice is to be 
used at one time, small bottles will be more convenient 
than large ones. But the juice will keep several days 
after being opened in ordinary winter weather Lay 
the bottles on their sides in a dark place It 
will no harm to strain the juice when the bottles 
are opened Don't use sugar; it is unnecessary, and 
there is some danger of making grape jelly instead of 
juice. Thus made grape will keep for years 
Pharm. Era 


To Attach Leather or Cardboard 


cool, 
do 


juice 


To attach leather 


to cardboard dissolve good glue (softened by swelling 
in water) with a little turpentine and a sufficiency 
of water in an ordinary glue pot, and then having 
made a thick paste with starch in the proportion of 
two parts, by weight, of starch powder for every one 
part, by weight, of dry glue, mix the compounds and 


allow the mixture to become cold before application to 


the cardboard.—Pharm. Era 

Blue Marking Ink.—A solid blue ink, or marking- 
paste, to be used with a brush for stenciling, is made 
as follows: Shellac, 2 ounces; borax, 2 ounces: water, 
25 @unces; gum arabic, 2 ounces; and ultramarine suf- 
ficient Boil the borax and shellac in some of the 
water till they are dissolved, and withdraw from the 
fire When the solution has become cold, add the rest 
of the 25 ounces of water, and the ultramarine. When 
it is to be used with the stencil, it must be made 
thicker than when it is to be applied with a marking- 
brush.—Pharm, Era 


Removal of Ccrns.—The liquid used by chiropodists 
with pumice stone for the removal of corns and callo- 
sities is usually nothing more than a solution of potassa 
or concentrated the pumice stone being dipped 
into the solution by the operator just previous to using. 


lye, 


Pharm. Era 

Testing Milk with Litmus.—H. D. Richmond (Chem. 
News) reports that litmus paper is entirely useless 
for testing the acidity of milk, this material often 
giving a reaction with perfectly fresh milk Litmus 


paper may be either red, containing only the acid; or 
blue, containing besides the acid a varying amount of 


alkali, so that the paper may contain either all red 
particles of litmus, all blue, or an intermediate mix- 
ture of the two. If these varieties of paper are ap- 


plied to partially neutralized acids of various strength 
contradictory results may be obtained. Milk contains 


phosphoric acid in several states of neutralization. If 
milk is tested with a blue litmus, the paper having its 
acid entirely neutralized is more alkaline than the 


milk, and a portion of the alkali will pass into the 
liquid until equilibrium is restored; in consequence, 
the litmus becomes less alkaline and turns slightly red. 
If red litmus paper, which is more acid than the milk, 
is employed, alkali will pass from the liquid to the 
paper and turn it slightly blue. Litmus paper of 
some intermediate stage would not be affected. 
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900 Illustrations 
Cloth Bound, Postpaid, $5.00, Half Morocco, Postpaid, $7.00. 
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XPERIMENTAL &CIENCE ts so 
well known to many of our read- 
ers that ut is bardly necessary 
now to give a description of this 
work. Mr. Hopkins decided some 

months ago that it would be necessary 
to prepare a new edition of this work in 
order that the many wonderful discov 
eries of modern times might be fully 
described in its pages. Since the last 
edition was published, wonderful devel- 
opments in wireless telegrapby, for ex- 
ample, have been made. It was reces- 
ons, therefore, that a good deal of new 
matter should be addeg to the work in 
order to make it thoroughly up-to-dat 
and with this object in view some A 
pages have been added. On account of 
the increased size of the work it has 
been necessary to divide it into two 
volumes, handsomely sound in buck- 
ram. It may be interesting to note the 
following additions that have been made 
to these volumes : 

Volume I contains in addition to a 
large number of simple, wel! Ulustrated 
experiments. a full description of a 4 
H. P. electric motor made expressly for 
illustration in this edition of “ Expgni- 
MENTAL SCIENCE.” It ts an ENCLOSED 
eT e.nrarraties electric motor for a 110 volt circuit. It can be oper- 
ated by a current trom a 1/0 volt lamp- socket, yielding a full 44 H. P., or it 
may be used as a dynamo. furnishing a current capabie of operating three 
16-candle power, 110 volt incandescent lamps. The construction of the 
machine is perfect enough to admit of eniarging or reducing its size if 
desired. 

Volume LI contains much on the general subject of electricity, besides 
new articles of great importance. Among these the subject of alternate 
current machinery is treated. Wireless Telegraphy and ae ey | re- 
ceive attention. Electrical Measvring Instruments, The Electric Clock 
The Telegraphune, Experiments in High Voltage, The Nernst Lamp, and 
Measuring the Heat of the Stars are all thoroughly illustrated and des- 
cribed 

The unprecedented sale of this work shows conclusively that it is the 
book of the age for teachers, students, experimenters and all others who 
desire a general knowledge of Physics or Natural Philosophy. 
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15,000 RECEIPTS. 734 PAGES 
Price, 85 in Cloth; 86 in Sheep; $6.50 in Half Morocco, postpaid. 


This work has been revised and enlarged. 900 New Formulas. 
The work is so arranged as to be of use not only to the specialist, but to 
the general reader. It should havea place in every home and workshop. 
A cireutar containing full Table of Contents will be sent on application. 

Those who already have the Cyclopedia may obtain the 

901 APPENDIX. Price. bound in cloth, $1 postpaid. 





The Progress of Invention in the Nineteenth 
Century. 


By EDWARD W. BYRN, A.M. 
Large Octavo. 480 Pages. 300 Illustrations. Price 3 by Mail, Postpaid. 
Half Red Morocco, Git Top, $4. 
The most important book ever published on inyention and discovery. 
It is as readable as a novel, being written in popular style. 
The book gives a most comprehensive and coherent account of the pro- 
ress which distinguishes this as the “ golden age of invention,” resulting 
n industrial and commercial development which is without precedent, 
A chronological) calendar of the leading inventions is one of the most im- 
wrtant features of the book, enabling the reader to refer at a glance to 
mportant inventions and discoveries of any particular year. The book is 
Bees with large type, on tine paper, and is elaborately illustrated with 
engravings and is attractively bound. 


A COMPLETE ELECTRICAL LIBRARY. 


An inexpensive library of the best books on Electricity. Put up ina 
neat folding box. kor the student, the amateur, the workshop, the 
electrical engineer, schools and colleges. Comprising five books as follows: 
Arithmetic of Electricity, 138 pages 
Electric T Making, 140 pages cane escese 
How to Become a Successful Electrician. 189 pages 
Standard E‘ectrical Dictionary, 682 pages ee 
Electricity Simplified, 158 pages 











ive volumes, 1.3)! pages, and over 490 illustrations. < 
A valuable and indispensable addition to every library. 


Our Great Special Ofver.—We wil! send prepaid the above five 
volumes, handsomely bound in blue « h, with silver lettering, and in- 
closed in a neat folding box, at the Special Reduced Price of $5.00 
tor the complete set. The regular price of the tive volumes is §7. 
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ALL THE WORLD’S FIGHTING SHIPS 


By FRED T. JANE, Author of the Naval War Game 
(Kriegspie}). 


Used asa text-book in European navies. The only absolutely correct and 
complete work of the kind published. 


394 PAGES. OVER 3,000 ILLUSTRATIONS. 
OBLONG - QUARTO. CLOTH. PRICE, $5.00, POST FREE 


CONTAINS:—A photograph of every warship in the world: also a 
silhouette and a gun and armor diagram of each vessel. 


CONTAINS:--The length, beam, draught, horse power, speed, coal 
supply, number and size of guns. thickness and disposi- 
tion of armor of every warship in the world. 


CONTAINS +—Tables of the size, weight, velocity, energy, penetration, 
ete., of every gun of every navy in the world, 


CONTAINS:—A series of chapters by noted Admirals, Naval Cons- 
tructors and other experts of various navies, on vital 
questions of the day in naval construction, tactics, and 
strategy. 





CONTAINS:—A comparative table (by the author) of the strength of 

the navies of the world—the most scientific attempt yet 
made to classify the world’s warships and navies as to 
actual fighting strength. 


IT SHOULD BE NOTED that this work is from the pen of a naval 
critic and expert, whose reputation is far-reaching on 
both sides of the Atlantic. It will be of fascinating in- 
terest to those who follow the course of naval develop- 
ment, and as a book of reference should find a place in 
every library. 


MECHANICAL MOVEMENTS, 
Powers, Devices, and Appliances, 


By GARDNER PD. HISCOX, M.E. 


A Dictionary of Mechanical Movements, Powers, Devices and Appit. 
snees, embracing an illustrated description of the greatest variety of 
mechanical movements and devices in any language. A new work on 
illustrated mechanics. mechanical movements, devices and appliances 
covering nearly the whole range of the practical and inventive field for 
0 ee of poemenis. Mechanics, Inventors, Engi rs, Dr hten 

udents and al! others interested in an pera- 
tion of mechanical works of any ki 7 Oe Se Grama anee 


Large 8vo. 400 pages. 1.649 illustrations. Price $3. 
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Practical Pointers for Patentees 


Containing Vaiuabie Information and Advice on 
THE SALE OF PATENTS, 


An Elucidation of the best methods Employed by the Most Successful 
Inventors in Handling Their Inventions. 


By F. A. CRESEE, M.E. Price, $1.00. 


This is the most practical, up-to-date book published in the interest of 
Patentees, setting forth the best methods employed by the most success 
ful Inventors in handling their patents. It is written expressly fos 
Patentees by a practical Inventor, and is based upon the experience of 
some of the most suceessful Inventors of the day. 

It gives exactly that information and advice about handling patents 
that should be possessed by every Inventor who would achieve success 
by his ingenuity, and will savethe cost of many expensive experiments 
as well as much valuable time in realizing from your inventions, It 
contains no advertisements of any description, and is published in the 
interests of the Patentee alone, and its only object is to give him such 
practical information and advice as will enable him to intelligently 
handle his patent successfully, economically and profitably. 

It gives a vast amount of valuable information along this line that can 
only be acquired by long, expensive experience in realizing from the 
monopoly afforded by a patent. Send for Descriptive Circutar. 


MUNN & CO., Publishers, 361 Broadway, New York 
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A la edition of the SuprrLement Catalogue in which is con- 
tained a complete list of valuable 18 down to the year 1902, is 
now ready for distribution, free o! hewn. The new Catalogue is 
exactly like the oldin form, and is brought strictly up to date, 
All the papers listed are in print and can be sent at once at the 
cost of ten cents each, to any part of the world. The Cuata e 
contains 60 three-column pages and comprises 15,000 papers, "tes 
Catalogue has been very carefully prepared and contains papers in 
which information is given that cannot be procured in many text- 
books published. Write to 


MUNN & CO., Publishers, - 


for the new Catalogue, 


361 Broadway, New York, 





MUNN & CO., in connection with the publication 
of the SCIENTIFIC AMERICAN, continue to examine 
improvements, and to act as Solicitors of Patents for 
Inventors 
In this line of business they have had over Afty 
ars’ experience, and now have unequaled facilities for 
the preparation of Patent Drawings. fications, and 
the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. MUNN & Co. 
also attend to the preparation of Caveats. Copyrights for 
Books, Trade Marks, Reissues. Assignments, and Reports on In- 
fringements of Patents. Al] business intrusted to them is done 
with special care and promptness, on very reasonable terms, 

A pamphlet sent free of charge on application containing full informa- 
tion about Patents and how to procure them : directions concerning 
Marks, Copyrights. Designs. Patents. Appeals, Reissues, Infringementa, 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send. free of charge, a Synopsis of Foreign Patent Laws show! 
the oe and method of securing patents in all the principal countries of 





MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OFFICES.—Ne. @5 F Street, Washington, D. 0 
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